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fitf*HIS volume of the Handmaid to the 
-*• Arts contains fuch additional articles, as, 

either for want of room, could not be inferted 

in the firfi, or, not being frittly a part of 

the defgn, were omitted there; though, from 

their affinity with it, and their common utility, 

they may jufily claim to be joined to it in a 

fupplemental light. 

The general title of the work points out the 

object of its contents, vi%. an attempt to teach 
the knowledge of all fuch matters as are fubfer- 
vient to the arts of defign, but yet not abfolutely 
a part of thofe arts themfelves; and the preface 

to the firf volume Jhews more explicitly the na¬ 

ture of the undertaking, and the motives of the 

author for entering upon it. It is therefore 

needlefs to enlarge further on thefe points here in 

a general view, as nothing more is wanting 

than to give fame account of the manner in which 

thefeveral particulars, which form this volume, 

are here treated of 

The preparation of inks, fealing-wax, and 

cements of every kind, makes the frf part. 
The reafons for their being made a part of this 
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'work were as well their great general ufefuhiefs 

for many other purpofes of life, as their being 

necefary in the practice of fever al of the princi¬ 

pal arts of defign, though not immediately belong¬ 

ing to any in particular. Black writing ink, 

more efptcicdly, is of the utmojl importance, and 

the compoftion of it of a very nice and precarious 

nature, as the many infances of writings wholly 

obliterated, or become fo faint as to be fcarccly le¬ 

gible, too frequently evince.. Yet thofe who would 

avoid the hazard of being [applied with bad ink 

from others, by preparing themfelves what they 

ufe, would find it difficult to procure, from any 

book, a recipe for this purpofe, on which they could 

fafely depend. Caneparius, an Italian, has in¬ 

deed written a whole volume hi Latin on inks, and 

there are fiome recipes in it which are not very 

faulty. Bait he has not given any jujl light into 

the true nature and ufe of the fievcral ingredi- ~ 
ents, nor, by any other means, removed the great 

difficulty of judging of the due relative proportion 

of them, on which neverthelefs the fuccefs of the 

procefs chiefy depends. On the contrary, he has 

accumulated a multiplicity of forms, in which 

the widef difference in this point, that can be 

imagined, is found; and from the neglect of in¬ 

timating in what particulars any cf them are 

erroneous, and in what proper, though it is ap¬ 

parent, from the nature and degree of the differ¬ 

ence, that if fiome be right, others miijl be wrong, 
he has rendered the whole cf very little confequence. 

The fucceeding writers have copied from his 

work, without remedying this defeat, and have 

either 
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Fiber given., like him, <3 variety of recipes, 

f me very bad, and others lefs faulty, with¬ 

out dijiinguijhing them, /or the mof part 

chofen the worf, in which not only the fame 

errors in the proportions are found, but wiuer 

vinegar, and other fuel) unnecef'ary and inju¬ 

rious fab fiances, ..are introduced, as enhance the 

expence, and deprave the produce. With refpefd 

to the printing ink, there is little to be commu¬ 

nicated as to the common kind; becaufe the good- 

nefs of that arifes more from the choice of the 

ingredients, than from any full in the manage¬ 

ment of them, and I have therefore treated 

it with proportionable brevity, But with rela¬ 

tion to the fort ifed for printing copper-plates, 

it is much other wife; and, as the effcEt of the 

engraving greatly depends on the ink, the recipes 

here given mujl be allowed to be an improvement, 
with refpefd to ourfelves, of the art of printing, 

as they teach the manner of preparing the bejl 

kind now ufed in France, which is greatly fupe- 

rior to any commonly made here; and another 

fort alfo, which though not brought into prac¬ 

tice hitherto, would greatly excel any other at\ 

prefent known. 
Engraving, with a view to the production of 

prints, is the fubject of the next part, and was 

very effential to the defign of this work; and it 

is hoped, that what is here offered on this head 

will not be lefs ufepul to the public than accept¬ 

able to thofe who cultivate the art, as it may 

not only enable many, who might attempt en¬ 

graving, if they were not debarred from pro- 
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cecding by the 'want of fuch aidto initiate them** 

felves into the rudiments, but even ajjijl thofe 

who are already advanced to fome degree of 

ability in the practice of it. It was intimated 

in the preface to the frf volume, that means had 

occurred of obtaining a confiderable fock of very 

valuable matter ref ecting this fubjeci. What 

was meant by that intimation was, the public a-* 

tion of Le BoJJe's treatife on the maimer of etch¬ 

ing and engraving, with the additions of Mr. 

Cochin. He has fubjoined to the contents of that 

treatife, all the newer methods of the prefcnt 

practice; together with many edifying obferva- 
lions, deduced from the principles of defgn, and 

illuftrated by examples of the mof eminent ma- 

jlers. So that his work is not only valuable, as 

'conveying the greatef part of the general rules 

of the art, but as imparting alfo the peculiar 

inventions and improvements of the French, 

which could be hitherto known only to thofe who 

had the opportunity of fludying it in France« 
I think it proper to acknowledge, therefore, that 

a great part of the matter given on this head is 

borrowed from them; but it is prefumed this 

will rather be confidered as a recommendation 

than a difparagement of the work, by thofe of 

our own country, where this art is of a much 

younger growth. The infractions which were 

required to be furnfhed with relation to en¬ 

graving, in a general view, could only be laid 

down originally by fuch as were thoroughly 

verfed as well in the practice as principles of it; 

and the peculiar methods of the French, only by 

fuch 
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fitch as had been educatedor had refided long 

there. None .could be more capable or commu¬ 

nicative of either than be Bofie (who was one 

of the fir ft introducers of etching into France) 

has been with regard to the hard varnijh ; and 

the ingenious Mr. Cochin, who is at prefent an 

eminent engraver at Pans, with ref peel to 

etching with the f ft varnijh ; the engraving 

with the tool or graver ; the advantageous com- 
bination of etching, and the work oj the graverf 

in the execution of the fame d'efign; or the ge¬ 

neral hiftory and principles of the art. It mufi 

not be under flood, never thelejs, that only a 

tranfiation is given oj what Le Bofie and 

Cochin have written on this fiibjedl. A re¬ 

gular treat ife on engraving is here attempted\ 

in which every thing necefjary to be known, as 

jar as relates to the execution of any dejign, 
is methodically taught , while tbofie two authors, 

on the contrary, who were much more able artiffs 

than writers, only touched on particular heads, 

and fometimes with fuels a deviation from the 

juft order cf didachc method as to render their 

inftruclions perplexed and difficult to be con¬ 

ceived. Several ob/ervations on, and improve¬ 

ments of what Mr. Cochin has taught, as well 

as other particulars, are alfo added; jo that it 

is prefumed what is here aff orded may he much 

more ufeful than any tranfiation of his or Le 

Bofie s works, - and may contribute to advance 

that progrefs we are making toward a rivaljhip 

of the French in this art, which they have for a 

confide ruble time cultivated and encouraged in 

' by the 
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the greatef degree. To the inflrudlions for en- 

graving are'added the method of printing cop¬ 

per plates, and an improved manner of pro¬ 

ducing wajhedprints, propofed by Mr. Cochin in 

the above-mentioned work; with objervations 

tending to the rendering it yet more ujefal. The 

manner of printing in chiaro obfcuru, and with 

colours, after the manner of Mr Le Blon, are 

alfoJubjoined; and will be doubtlefs very agree¬ 

able articles to thofe who are curious in matters 

cf this nature. 
The third part contains a differ tat ion on the 

nature, competition, and preparation of every 

fort of gl ;1s, as well coloured as tranjparent, 
and confequently of the kinds manufactured for 

the imitation of precious /tones, as well as the 

more coarfe forts made for common purpofes. 
To this is annexed an account of the forma¬ 

tion and management of doublets; cf the means 

which have been employed for colouring chryfials; 

and alfo of the preparation and application of 

foils of all kinds. The manufacture of glafs is 

an < objeCl of the great eft importance to com¬ 

merce. It is more particularly jo at prefeni, as 

the French have gained the accidental advan¬ 

tages over us, in one of the mof material arti¬ 

cles, to fuch a degree that a very confiderable 

fum is annually paid on account of the clan- 

define importation of the produce cf their ma¬ 

nufacture to us* And this notwithf anding, 

were matters put on a fair and equal footing, 
we could under-work them ten or fifteen per 

cent, from the natural advantages we have over 



PREFACE. r m 

them in more than one circumfance. The>afjtfi¬ 

ances, however, given by books already published, 

to thofe who would cultivate the art of making 

glafs, is extremely fender; though there are 

many writers who have pretended to teach it, 

and three in particular who bear a confderable 

reputation. The firfi ofthefe is Neri, an Ita¬ 

lian prief, who wrote an original treatife o?i 

glafs, and on the preparation of pafies, or com- 

pojitions for the imitation of precious flones, 

with fome other curious arts. His book con¬ 

tained an account of the competition and treat¬ 

ment of fome of the kinds of white tranfparent 

glafs, then made in Italy, as likewife of the 

methods at that time pratiijed with refpeSl to 

colouring glafs, and the preparing enamels. But 

he was far from having colie died a full ac¬ 

count of the Italian manufactures of glafs y and 

where he attempted to treat the fubjedl in a 

fcientific manner, he betrayed great error in 

reafoning, and ignorance of principles: and in¬ 

deed the whole of what he delivered was very 

irnperfedi with ref peel to method, even to the ac¬ 

cumulating repetitions on each other. He is never- 
ih clefs fill more blame able for having introduced 

many falf ties r effecting the refult of procef 'es 

and experiments that, he fays, he had perform¬ 

ed ; and which he relates to be greatly different 

from what they really ever were infabl, Doc¬ 

tor Merret, an Engl if) phffcian, tranfated 

Neri, and wrote notes upon him. But not 

having any experimental acquaintance with the 

[abject, nor any knowledge of the principles, ex¬ 

cept 
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cept what he had borrowedfrom a few very bad 

writers, he adopted all the errors of Neri; and 

making them and other falfe fippofitions, with 

rejpect to fadis, the data on which he formed his 

hypothetical reafonings, he treated his fubject as 

abfurdiy as any of thofe have ever done others, 
who, like him, pretend to obtain a knowledge of 

this kind in their clofets, It was far Gtherwife 

with Kunckel, who retranjlated into his own 

language Neris work, with Merret's notes; and 

fuper added many remarks and objervations of his 

own on what both of them had advanced. He had 

been fuperintendant of the manufactures ofglafs, 

and chymijl to feveral of the Electors, and other 

German princes, who were at that time great 

cultivators of thofe kind of arts, and had a very 

minute acquaintance with the fubjecl, gained 

as well by a great number of fpeculative experi¬ 

ments, as a conflant attendance on the eftablijhed 

practice', to which he joined a confiderable foare 

of naturalfagacity. His advantages, therefore, 
befdes that of living at a time which, though 

not long after Merret, had given room for many 

confderable improvements to be made, were much 

greater than thofe of Merret and Neri, for writ¬ 

ing on this fubjedl; and indeed his works may be 

jujlly deemed proportionably fuperior. For thd 

he was illiterate in other points, and had not all 

the aid from natural philofophy> and the deeper 

principles of chymiftry, be might have even then 

received; and moreover publifhed his obfervations 

on this art, only under the form of notes on thofe 

two preceding writers; yet his work has a real 

value; 



PREFACE. *1 
value; and as far as he has extended it, may vie 

with mo ft others written on p radii cal fubjedls 

of fo curious and complex a nature. His ob- 

Jervations with refpedi to white tranfparent glafs 

are confined to the befi kinds of glafs of j'alts; 

for he neglected to give any injlrudiions relat¬ 

ing to thofe employed for coarfer purpofes; and 

the fort we now call flint-glafs is of later in¬ 

troduction intopradiice. The Englijh writers of 

dictionaries, and other books of arts and trades, 
have done nothing more than to tranflate or 

tranfcribe f rom Neri and Merret, and not un¬ 

derflan ding the changes of the pradiice jince 

that time, nor what fiibftances are employed 

here correfpondently to thofe then ufed in Italy, 

they have given only what mufl appear fo the 

f radii it toners of this art an unintelligible jar¬ 

gon ; their receipts direeling conftantly the ufe of 

pulverine, rochetta, tarfo, fado, greppola, (Sc. 

things which were never known here, and are 

fcarcely at prefent found or even underflood in 

Italy. With refpedi to the general nature of 

glafs, in a fpeculative view, it has indeed been 

well conceived, and occaflonally treated of, by 

feveral both of the German and French writers9 

as Hen eke l, Raumur, Cramer, &cf But with 

refpedi to the pradiical knowledge or art of 

making the fever a l kinds now in ufe, it may be 

juflly deemed to be hitherto untaught; as whoever 

Jhould try to inform them]elves of the particular 

qualities and c amp ofit ion off lint-glafs, window - 

glafs, that employed for plates for mirrors? or any 

other particular kind, would find the means 

wholly 

i 
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wholly unprovided in any books. I have there¬ 
fore concifely laid down the general principles on 
which the nature of glajs is to be explained; and 
then enumerated the qualities and nfes oj the fe¬ 
ver al ingredients in the kinds now made; after 
which ] have proceeded to give the compojition, 
and rulesfor the treatment of each particular forty 

fo that every thing may be fur nijhed, either for 
the learning the prefent practice, or making ex¬ 
periments jor the further extenjion and improve¬ 
ment of the art. The preparing coloured glafs 
for the imitation of precious ft ones had indeed been 
more extenfively taught by Neri and Kunckel, 
and the writers after them. But in all their 
works, along with fame good recipes, there were 
others intermixed that were very liable to mijlead 

jitcb as might make ufe of them, and occajion a 
fruitlefs expence of time and money. A complete 
fet ofprocefjes for the beft compojition and treat¬ 
ment of every fort was confequently full want¬ 
ing, and is here attempted to be fupplied in the 
mojl ejfedlual manner The preparation and ma¬ 
nagement of foils is a proper appendage to the co¬ 
loured glafs, beingfubjervient to thefamepurpofe, 
and was therefore annexed to this part of the work. 

In the fourth part, the nature and manufac¬ 
ture of porcelain, or China-ware, is taught, 
which will be doubtlefs acceptable at this time, 
when attempts are making to eftablifh five orfx 
different manufactories in our own country 
which, conjidering the great advantage receive 

from thofe oj Drefden and Vincennes, ought cer¬ 
tainly to meet with all the encouragement and 
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ajffance that can be given either by the public or 
private p erf on s. To this is added Mr. Raumur's 
method of converting glafs into porcelain, an 
article which, if it may not be fomeiimes rendered, 
ufefnf is at leaf very cur ions. 

The fifth part contains a complete fet of re¬ 
cipes for tranfparent and coloured glazings for 

fone and earthen-ware. This article was indeed 
[applied before in fome degree, in the frf volume* 
by the enamel colours. But as Kunckel had made a 
collection of all the methods of preparing the glar¬ 
ings at Delft, and. ptiblifoed it in his work; 
and as there are fome kinds that differ from any 
of the compoftions ufedfor enamelling, I thought 
the giving the detail of the whole might be fer- 
viceable. This is indeed of greater importance 
at prefent, as there is now a great fpirii of im¬ 
provement in the manufacture of fone and 
earthen-ware, which ought to be encouraged 
and aided by every means, as the French have of 
late greatly fupplanted us in this branch of com¬ 
merce, even fo as to japply Ireland to the amount 
of twelve or fourteen thoufand pounds worth per 
annum. 

The fxth part confifs of an account of the lef 
methods of preparing the. papier mache, either ap¬ 
plied to emboffcd work and baf-relieves, or to the 
forming boxes, &c. and to this is fubjoined the 
method of making the fame kind of Jmail pieces, 
or tea-cups, faucers, Co c. from whole paper, and 
aifo from faw-duf. Ttoe manufacture of the 
papier mache being new in this country, it is 
more particularly ufeful to propagate the art of 

frc- 
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preparing) forming) and ornamenting it for the 
various purpofes to which it is applied, that a 
greater number may be induced to engage in 
cultivating a branch of commerce in which we 
have already rivalled our competitors at foreign 
markets. 

To thefe fix regular parts of the work are 
added an Appendix, containing fuch articles as 
were before omitted, though belonging, in fame 
manner> to the former heads« The principal are* 
the art of weaving tapeflry as well by the high 
as low warp; the whole manufacture of paper 
hangings, andfome other detached articles, 

ft be above fix parts and appendix, together 
with the firfi volume, contain the whole of what 
appears to me necefi'ary for the completion of the 
defign of teaching all tbofe lefier and jukordinate 
arts, that are requijite to the execution of the 
feveral arts of defign; and 1 flatter myfelfi 
therefore9 the work will be found to comprehend 
all the material articles that fall properly within 
the pretenfions of the title. 

I hope alfO) they will be found to be fo 
treated of as may render them mofl extenfively 
ufeful\ as well to profefi artifis as others > efpe~ 
dally, as in this edition every thing has been 
added, which the mofl induftrious refearch could 
procure, fince the publication of the firfi; and 
the former contents cor re died and explained\ with 
the greatefi care and attention, wherever there 
appeared the leaf occafionfor it. 

C O N- 
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PART I. 

Of inks, cements, and fealirig-wax. 

CHAP. I. 
’ „• 

Of inks. 

SECT. L Of inks in general. 
INKS are fluid compounds, intended to form 

chara&ers, (hades, lines, fcrolls, or fome 
other kinds of figures, on proper grounds 

; of paper, parchment, vellum, or fuch other 
| fubftance as may he fit to receive them. 

They are of two kinds, writing ink, and 
\ printing ink; which, befides their manner of 
jj ufe, differ in this, that the firft is always 
| formed in fome aqueous fluid, the latter in 
j oil 

Water being the vehicle in writing ink, 
Lit is neceflary, befides the tinging fubftances 
that are ufed to give the proper colour to it, 

c, to add fome mucilagenous or vifcid body, to 
i prevent its running or fpreading on the paper 
|or parchment further than the lines neceffary 
1 You II. B for 
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for forming the figure of the letters, characters1, 
or lines of the writing or drawing. This in¬ 
tention has been found to be bed anfwered 
by the addition of gum Arabic, which indeed 
appears to have been applied to this purpofe 
ever llnce the firft introduction into ufe of ink 
formed of water. • But to avoid ufing fo much 
of the gum as may render the ink too thick, 
allum is added by feme in the fame intention, 
as it weakens the mutual attraction of the 
paper or parchment, and the water of the ink, 
and therefore prevents its flowing fo freely 
from the pen. 

Writing inks have been invented of various 
colours, but none are in general ufed except 
black and red, though there are many yellow 
tinges extremely well fuited to the compo- 
fition of ink. But the lightnefs of yellow 
making its effect on a white ground fo little 
prevalent, is a good reafon, neverthelefs, for 
preferring red to it, where any colour befides 
black is wanted. 

For printing inks likewife, the oil requires 
a previous preparation, as well to render it 
more unCtuous, as to make it dry the quicker. 
But this preparation being the reducing the oil 
to the fxate where it is called drying oils in 
painting, which has before been fully fhewn 
and explained in treating of oil as a vehicle 
for painting, it will be needlefs to repeat any 
particulars relating to it again in the cafe of 
inks-; ; ^ . \ 

S E C T> 
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Of Inks 

SECTION If 

Of black writing ink. 

i E tinging matter of black inks is 
JL moft: generally borrowed from two 

fubftances, galls and logwood. For though 
Roman vitriol, coal of various fubftances, and 
other tinging or coloured bodies, have been 
fometimes ufed, yet they are either fo much 
lefs efficacious, or fo attended with difcordant 
qualities, as renders the galls, efpecially when 
conjoined with the logwood, greatly prefer¬ 
able to them. Galls are therefore by much 
the moft common tinging Jubilance employed 
for forming ink, though the colouring matter 
they contain is not in its natural ftate black; 
but being extraded by water in the form of a 
tindure of a fufion, requires to be conjoined 
with precipitated iron, in order to render it fo. 
For this reafon green vitriol or copperas is 
always added to the infufion or tindure of the * 
galls, and being conftituted of iron, combined 
with the vitriolic acid, and analyzed by the 
gummous matter that makes the tinging part 
of the galls, affords iron in that ftate proper 
for ftriking the black colour. 

The nicety in the compofition of inks lies 
in adequating the proportion of the vitriol to 
the galls; for, in eafe of great error in this 
particular, the ink turns brown with time, 

B 2 and 
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and fometlmes wholly difappears, as theft? 
maybe found too many inilances amongft the 
modern, as well as older writings. The ad¬ 
juring the refpeCtive quantities of thefe two 
ingredients, cannot, neverthelefs, be reduced 
to any certain rules that will always avail in 
every inftance, becaufe the difference in the 
flretigth of different parcels of the galls, and 
in the incidental circumftances of extracting 
the tinging matter from them, makes a great 
variation in the effential proportion with re¬ 
gard to the vitriol. This incertitude with re- 
fpeCt to the durablenefs of the colour of the 
ink, as far as it depends on the galls, has intro¬ 
duced the ufe of logwood, as an auxiliary 
tinge ; for this vrood affords a gam foluble 
in water, that when ftruck with the precipi¬ 
tated iron, as wrell as any other alkaline body* 
becomes a deep purple or blue tinge; which, 
though not of itfelf flrong enough to form a 
perfect ink, is yet of a fufficient force, com¬ 
bined with the brown of the iron, to fupport 
a legible colour in the ink, even if the galls 
fail and wholly lofe their tinging power, as 
frequently happens; and, indeed, when no 
Rich mifcarriage occurs, the purplifh blue 
tinge of the logwood, conjoined with the 
black of the galls, gives a beauty and ftrength 
to the colqur of the ink. 

Privet berries have been likewife ufed in 
the fame intention as the logwood, as they 
afford by preffure, when ripe, a juice of a very 
throng purple colour. 

In 
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In order to make the ink work more freely* 
and have a greater body and more gloffy ap-r 

pearance, fugar, and fiigar-candy, are fre^ 
<juently added in a fmall proportion. But 
there is another fubftance that produces this 
effect in a more perfed manner and greater 
degree, which is the pomegranate peel, which, 
added to the other ingredients, gives a {hilling 
appearance, and improves highly the effed of 
the ink. 

Allum, as I before obferved, is fometimes 
added to the ink, but it is not neceffary where 
the pomegranate peel is ufed. 

There are many recipes for forming ink of 
wine or vinegar, inftead of water, though 
the pradice is certainly very erroneous; for 
the wine, though it does not equally obftrud 
t.he effed of the galls as the vinegar, does yet 
in no degree contribute to the improvement 
of the qualities required in black ink; the 
vinegar, however, is not only unneceffary, but 
really detrimental to the effed of the galls, 
as it neutralizes the iron, and confequently 
deftroys the tinging property of the galls 
which depends upon it, and therefore occa¬ 
sions a very large quantity to be requifite for 
the producing even any black at all in the 
ink. This quality of the vinegar may be eafily 
demonftrated by the mixing a fmall proportion 
of it with any .ink tinged only with galls, for 
it will inftantly deftroy the blacknefs, and 
render the ink either brown, or colourlefs like 
water, . 

B 3 , Spirit 
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Spirit of wine and brandy are fometiinea 
alfo added to ink, to prevent its growing 
mouldy; but care inuft be taken that the 
fpirit be not commixt with much of the acid 
ufed by the diftillers in the rectification of it, 
for otherwife it will weaken the ink, and 
fometimes, as I have feen inftances, even 
wholly deftroy the colour. 

Competition of common black ink. 

u Take one gallon of foft water, and pour 
cc it boiling hot on one pound of powdered 
u galls put into a proper veffel. Stop the 
u mouth of the veffel, and let it in the fun 
u in fiummer, or in winter where it may be 
u warmed by any fire, and let it ffand two 
u or three days. Add then half a pound of 
“ green vitriol powdered, and, having ftirred 

the mixture well together with a wrooden 
ct fpatula, let it ftand again for two or three 
u days, repeating the ftirring, when add 
“ further to it five ounces of gum Arabic dif~ 
“ folved in a quart of boiling water; and, 
<c laftly, two ounces of allum, after which 
“ the ink fhould be ftrained through a coarfe 
<c linen cloth for ufe.’? 

The galls fhould be good, or the ink will 
’ fail, as it very frequently does from an error 
in this point. The marks of their goodnefs 
is the appearing of a bluifh colour and feeling 
heavy. Where they are light in weight, and 
of a whitifh brown colour, without any blue, 

they 
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they ffiould be rejected, or a greater propor~> 
tion fhould be ufed. 

In all the recipes I have ever feen for ink* 
the gum Arabic is ordered to be put undiffolved 
into the mixture of water, galls, and vitriol; 
but however common, it is certainly a very 
injudicious pradtice; for as gum Arabic is 
with feme difficulty diffolved in limple water, 
and much more fo in fuch as is acidulated by 

* 

falts like the vitriol, and clogged likewife with 
the folid part of the galls and the precipitated 
iron, it is certainly much better to make a 
folution of it in part of the water of which the 
ink is to be formed, previouily to its being 
commixt with the other ingredients, which 
would otherwife, in fpite of the rnoft fre¬ 
quently repeated ftirrings, keep it at the bot¬ 
tom of the veffel, and prevent its being ever 
wholly freed from them and diffolved. 

Boiling either the infufion of the galls, or 
the mixture after the addition of the vitriol, 
has likewife been frequently ordered and 
pradtifed. It is neverthelefs not only needlefs, 
but injurious to the preparation of the ink, 
as it can have no effedt on the vitriol, befides 
conducing to the folution of it, which is eafily 
effedted in the proportion of water proper to 
be ufed without any heat; and with refpedt 
to the galls, their tinging power reliding in 
an effential oil that is volatile and will rife 
with lefs heat than that of boiling water, it 
is neceffarily ieffened by the evaporation; and 
confeqhently, though more of it may be ex- 

13 4 tradted 
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traded from the galls, yet lefs will be retained 
in the fluid than if infufion with a gentle heat 
be ufed inftead of decodion. 

Having thus given the beft means of pre-* 
paring black ink in the common and fimpleft 
manner, I will fubjoin a recipe for forming 
the moft perfed ink, wTich will be, never¬ 
theless, found very little more expenfive and 
troublefome than the common kind, though 
greatly fuperior both with refped to the beauty 
of the colour, and the fecurity cf its Handing 
well. 

Improved compojition of black writing ink. 

Take a gallon of foft water, and boil in 
it a pound of chips, of logwood for about 

44 half an hour. Take the decodion then off 
44 the fire, and pour it from- the chips wrhi!e 
44 boiling hot on a pound of the beft Aleppo 
44 galls beaten to powder, and two ounces of 
44 pomegranate peels put into a proper veffel. 
44 After having ftirred them wrell together 
44 with a wooden fpatula for fome time, place 
44 them in the fun-fhine in fummer, or 
44 within the wrarmth of any fire if in win- 
44 ter, for three or four days, ftirring the 
44 mixture again as often as may be conve- 
44 nient. At the end of that time add half 
44 a pound of green vitriol powdered, and 
44 let the mixture remain four or five days 
44 more, ftirring it as frequently as may be 
4C convenient^ and then add further four 

i a- * ; : * , ♦ * 

44 ounces 
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ounces of gum Arabic diffolved in a quart 
of boiling water, and after giving the ini; 

u feme time to fettle, ftrain it off from the 
€C dregs, through a coarfe linen cloth, and 
u keep it well iiopt for life.” 

If the ink be defired to fhine more, the 
proportion of the pomegranate peel muft be 
increased; and in the country, where the 
logwood cannot be fo eafily procured, a 
pound of ripe privet berries may be fub- 
iiituted for it. 

In order to fecure this ink from growing 
mouldy, a quarter of a pint or more of fpirit 
of wine may be added; but to prevent its 
containing any acid, which may injure the 
ink, a little fait of tartar or pearl~afh.es ihould 
be added previoufly, and the fpirit poured off 
from it, which will render it innocent with 
regard to the colour of the ink? 

Thefe are the beft recipes for the kinds of 
ink now in ufe; but for the fake of thofe who 
are fond of variety, I will add one recipe for 
an ink prepared on other principles, formerly 
fometimes ufed, and at firft invented probably 
on account of that failure of the colour of the 
ink made of galls, which might be experienced, 
particularly when injudiciotifly prepared. 

Compofition for black writing ink without galls 
or green vitrioh j • 

$ ., 
€t Infufe a pound of pomegranate peels, 

ft broken to a grofs powder, for twent-four 
u hours 
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a hours in a gallon and a half of water, and 
afterwards boil the mixture till one-third of 

<c the fluid be wafted. Add then to it one 
<c pound of Roman vitrio}, and four ounces 
u of gum Arabic powdered, and continue 
H the boiling till the vitriol and gum be 

diffolved, after which the ink muft be 
u {trained through a coarfe linen cloth, and 
^ will be fit for ufe.?> 

This ink is fomewhat more expenfive, and 
yet not near fo good in hue as that made by 
the preceding method; but the colour which 
it has is not liable to vanifh or fade in any 
length of time, and therefore very curious 
perfons may have fome fatisfadtion in being 
poffeffed of fuch a recipe. 

Preparation of a powder for forming good black 
ink extemporaneoufy by the addition of water. 

u Xnfufe a pound of galls powdered, and 
three ounces of pomegranate peels, in a 

u gallon of foft water for a week, in a gentle 
“ heat, and then {train off the fluid through 
u a coarfe linen cloth. Add then to it 
u eight ounces of vitriol diflolved in a quart 
“ of water, and let them remain for a day or 
tc two, preparing in the mean-time a decoc- 
■c tion of logwood, by boiling a pound of the 
*c chips in a gallon of water, till one-third be 
“ wafted, and then {training the remaining 
£C fluid while it is hot. Mix the decodtion 
^ and the folution of galls and vitriol toge-* 

“ ther. 
V 
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^ ther, and add five ounces of gum Arabic^ 
and then^evaporate the mixture over a com- 

cc mon fire to about two quarts, when the 
“ remainder muft be put into a veffel proper 
<c for that purpofe, and reduced to drynefs in 
“ balneo marine; that is, by hanging the 
6C vefiel in boiling water. The mafs left, 
cc after the fluid is wholly exhaled, muft be 

well powdered; and, when wanted for 
u ufe, may be converted into ink by the 
u addition of water.35 

It was formerly the practice in compound¬ 
ing the portable inks, to mix the galls in Tub- 
fiance with the other ingredients, and form 
the compofition only of them with vitriol 
and gum Arabic powdered together. But 
befides the clogging and fouling it with 
the ligneous matter of the galls, there could 
be no dependence on the ftanding of ink fo 
imperfectly formed. 

Compofitions were alfo formerly made for 
portable, or extemporaneous inks, without 
galls or vitriol, of one of which the following 
is a recipe. 

“ Take half a pound of honey, and the 
“ yolk of an egg, and mix them well toge- 
u then Add two drams of gum Arabic finely 
*c levigated, and thicken the whole with 
u lamp black to the confiftence of a ftifr 
** pafte, which, being put to a proper quantity 
" of water, may be ufed as ink.33 

SECT, 
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SECTION IIL 

Preparation of red writing ink. 

u ^pAKE of the rafpings of Brafil wood, 
u JL a quarter of a pound, and infufe 
“ them two or three days in vinegar, which 
a fhoukl be colourlefs where it can be fo pro- 
u cured. Boil the infufion then an hour over 
<c a gentle fire, and afterwards filter it, while 

hot, through paper l^id in an earthen cul- 
lender. Put it again over the fire, and dif« 

•4 folve in it, firft half an ounce of gum 
6C Arabic, and afterwards of allum and wrhite 

fugar, each half an ounce/* 
Care iliould be taken that the Brafil wood 

be not adulterated with the Brafiletto or Cam- 
peachy (commonly called peachy) wood, 
which is moftly the cafe when it is ground; 
and though a very detrimental fraud, in all in- 
ftances of the application of Brafil wood to 
the forming bright red colours, cannot yet be 
perceived after the mixture of the rafpings, 
but by trial in uling them; it is therefore 
much the belt way, when wanted for pur- 
pofes like this, to procure the true Brafil 
wood in pieces, and to fcrape it with a knife, 
or rafp it with a very bright file (but all ruft 
of iron muft be carefully avoided), by which 
means all poffibility of fophiftication is of 
courfe prevented, 

c ; Re4 
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Red ink may likewife be prepared, by the 

above procefs, of white wine inftead of vine¬ 
gar; but it fhould be four, or difpofed to be 
fo, otherwife, a third or fourth of vinegar 
fhould be added, in order to its taking the 
ftronger tindture from the wood. Small beer 
has been fometimes ufed for the fame purpofe, 
but the ink wall not be fo bright, and when 
it is ufed, vinegar fhould be added, the quan¬ 
tity of gum Arabic diminifhed, and the fugar 
Wholly omitted. 

Preparation of red ink from vermilion. 

u Take the glair of four eggs, a tea-fpoon- 
44 ful of white fugar or fugar-candy beaten to 
“ powder, and as much fpirit of wine, and 
4C beat them together till they be of the con- 
44 fiftence of oil; then add fuch a proportion 
44 of vermilion as will produce a red colour 
44 fufficiently ftrong, and keep the mixture 
44 in a fmall phial or well-flopt ink bottle for 
44 ufe. The compofttion fhould be well 
44 fhaken together before it be ufed.55 

Inftead of the glair of eggs, gum water is 
frequently ufed; but thin fize, made of ifin- 
glafs with a little honey, is much better for 
the purpofe. 

SECT, 
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SECTION IV. 
» I ? 

'Preparation of green writing ink. 

Ci r 1 LAKE an ounce of verdigrife, and 
u JL having powdered it, put to it a quart 
*c of vinegar, and, after it has flood two or 
u three days, ftrain off the fluid; or, inftead 

of this, ufe the chryftals of verdigrife dif- 
cc folved in water; then diffoive, in a pint 
u of either of thefe folutions, five drams of 
tc gum Arabic, and two drams of white 
ic iugar.55 

SECTION V. 
* 

- r 

Preparation of yellow writing ink. 
4 

■■■ 

u TVOIL two ounces of the French berries 

€C JD 'm a quart of water, with half an 
ounce of allum, till one-third of the fluid 

u be evaporated, and then diffoive in it two 
u drams of gum Arabic, and one dram of 
cc fugar, and afterwards a dram cf allum 
“ powdered.'1 

S E C Te 
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SECTION VL 

Oy printing inks. 

PRINTING inks, as I before intimated 
in the general account of inks, are 

compounded of drying oil, and fome pig¬ 
ment of the colour required in the ink. 
The goodnefs of the ink depends, therefore, 
both on the compoiition of the drying oil 
and the perfection of the colouring pigment. 
At prefent, however, printing ink is feldom 
ufed of any other colour than black or 
red; and, except in the cafe of engravings 
on copper-plates, the common drying oil, 
mixt with crude linfeed oil and lamp black, 
is made to anfwer the purpofe. The beft 
proportion of the lamp black to the oil is 
faid to be about an ounce to a pound, 
and the reft muft depend on the goodnefs 
of the materials ufed. 

For the more perfect black printing ink, 
proper for copper-plates and fuch,other nice 
purpofes, a drying oil prepared from nut oift 
and the German black made at Frankfort, 
and fome other places, from the lees of 
wine, fhould be ufed. The moft approved 
method of preparing this oil, and mixing it 
with the black, is as follows. 

Pre* 
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.preparation of Hack printing ink for engravings 
on copper, or other nice purpofes. 

44 Take any quantity of the beft nut oik 
65 and put it into an iron pot with a cover well 
44 fitted to it, of which pot it mull fill only 
44 two^thirds. Place it on a fire, and, having 
44 put on the cover, let it continue in that hate 
44 till it makes an ebullition, when it muft be 
44 very well ftirred to prevent its boiling over. 
44 Suffer it then to catch fire, or kindle it by 
44 a lighted paper, and when it flames take 
44 it from the ffre, and place it in a corner of 
a the chimney, where let it continue to burn 
44 half an hour, frequently ftirring it. Ex- 
44 tinguifh then the flame, by putting the 
cc cover on the pot; or, if that be not effec- 
44 tual, by putting a wet cloth over it. This 
44 produces the weak oil which has the prii\- 
44 cipal part in the compofttion of the ink. 
44 But a ftrong oil muff likewife be prepared by 
44 the fame means, only inftead of extinguifh- 
44 ing the flame at the end of half an hour, it 
44 it muft be continued till the oil be rendered 
46 very thick and glutinous, which muft be 
44 examined by taking a little cut of the pot, 
46 and fuffering it to cool; when, if it be 
44 found to be extremely adhefive and ropy, fa 
44 as to be drawn out in long threads, it is 
44 fufficiently burnt, and the flame muft be 
44 put out. This is the ftrong oil, of which 
44 a proportion is to be ufed along with the 

64 other 
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u other in the printing ink. Having prepared 
thefe oils, take half a poijnd of the Frank- 

u fort, or any other good black, and grind 
it with the addition of only fo much of the 
weak oil as is neceffary to make it work 011 

u the done, which will be generally fome- 
u thing lefs than half the weight. The whole 
cc being firft incorporated together, and after- 

wards thoroughly well mixt by a fecond 
grinding, (having only a fmall quantity on 

<c the ftone at a time) a quantity of the ftrong 
65 oil muft be added, which may be as much 

as is equal to the fize of a fmall hen’s egg, 
66 It will then be fit for ufe, and mult be put 
Cc into a proper pot, and covered with paper 

or leather.” 
There are fome who add an onion or cruft 

of bread to the oil while boiling, in order to 
take off the greafinefs; but the burning will 
fufficiently do that office, when properly ma¬ 
naged. 

Inftead of Frankfort, or other kinds of black 
commonly ufed, the following compofition 
may be fubftituted, and will form a much 
deeper and more beautiful black than can be 

I obtained by any other method. 
6C Take of the deepeft Pruffian blue five 

6C parts, and of the deepeft-coloured lake and 
cc brown pink each one part. Grind them 
u well with oil of turpentine, and afterwards 
tc with the ftrong and weak oils in the man- 
u ner and proportion above direded.” 

Tlxe Vol. II. C 
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The colours need not be bright for this pur-* 
pofe, but they fhould be the deepeft of the 
kind, and perfectly tranfparent in oil, as the 
whole effedt depends on that quality. 

Of the ftuchum, or perpetual ink of the ancients 
for engraven letters on fone. 

This ink (as it was called from its applica¬ 
tion) was formed by mixing about three parts 
of pitch with one part of lamp black, and 
making them incorporate by melting the pitch* 
With this compofition, ufed in a melted ftate, 
the letters were filled, and would, without 
extraordinary violence, endure as long as the 
flone itfelf. 

SECTION VIL 

' Of fecret inks. 

A Great variety of methods have been in¬ 
vented for making fecret letters, but the 

mo ft common are to write with a colourlefs 
fluid, which may be made to affume the quality 
of ink, either by embrocating or moiftening the 
paper containing the writing with fome other 
fluid, or by putting it into a gentle heat, or 
by immerfing it in water. But many other 
expedients may be found for forming invifible 
letters, which may be occafionally rendered 
legible by applying the proper means, of 

which* 
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which,^ after fpeaking of the more common 
methods, I will fubjoin an inftance or two, 

or preparing inks, which may be made to 
appear occasionally, the following methods 
may be purfued. 

<£ “ Trake, an ounce of galls powdered, and 
infufe them three or four days in half a 

P’j1 j?!Lyate.r* ,Pour off the clear fluid, 
and diffoive in it a dram of gum Arabic. 
Write with this fluid, and, when it is de- 
ured to render the writing vifible, rub the 
paper over with a folution of green vitriol or 
copperas, formed by diffolving half an ounce 
or the vitriol in half a pint of water/5 
Or otherwife, 

“ Take two ounces of quick-lime, and one 
ounce of orpiment, and add to them a pint 
of water, Let them ftand in a gentle heat, 
often fhakmg the vefiel, for fome hours, or 

st l(^r 'f ,lt: be convenient, and then pour 
off the fluid Make,' in the mean-time, a 
folution of fugar of lead, by diffolving three 

e< dr.TS ,°-F r 111 two ounces °f water, and 
with this idution write on paper what is 
required. When it is defired to render this 
writing vifible, embrocate or rub over the 
paper with the fluid taken off from the lime 

ana orpiment,and theletterswill immediately 
appear of a ftrong blackifh brown colour.” 

u “ Tafkf-rnj ,fma11 quantity of the calcined 
$t 25,e of bifmuth’ and diffoive it in aqua forth„ 

j:, baVing made a ftrong folution of fea 
Jalt in water, add of this, to the folution 

C 2 

U 
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"£ of the bifrnuth in the aqua forth, one-fourth 
u of its weight; evaporate then this mixture till 
ss it be dry, or nearly fo: there will then remain 

a reddifh fait, which, being again diffolved 
u in water, forms a fympathetic ink; for, if 
li letters or characters be written with it on 
sl common writing paper, they will difappear 
<c when dry and cold; but if the paper be 

heated, they will thew themfelves of a green 
€t colour very legibly. On the paper’s becom- 
4C ing cold, they will again vanifh, but may 
u be renewed at pleafure by heating it again. 
u If a folution of nitre or borax be ufed inftead 
u of fea fait, the writing, when warmed, will 
u appear of a rofe colour inftead of green.” 

In order to make it more eafy to write with 
the colourlefs fluids, they may be mixed with 
burnt corks, ivory black, or charcoal ground 
to a fine powder. This will render the writing 
thin and vifible as if ink had been ufed; but the 
paper may be again made to appear blank, by 
cubbing off the black powder, which may be 
eafily done by a foft brufh or linen rag. Where,, 
neverthelefs, any black powder is mixed with 
the fluid, the gum Arabic, as directed in the: 
fxrft recipe, muff be omitted, otherwife the: 
powder will be fo cemented to the paper as: 
not to be eafily taken off from it, without in¬ 
juring the invifible writing under it. 

Invifible letters, which may occafionally be 
rendered apparent, by holding the paper on 
which they are written to the fire, may bej 
made by writing with the juice of lemons, oi 

m 
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of onions;—-or with fal Ammoniacum finely 
powdered and tempered with wateror by th$ 
fluid which may be prefled from the mixture 
of onion, urine, and fait, gro.und together till 

I they become of an imdtuous confiftence. 
Letters may alfo be formed, which are in- 

viiible till the paper on which they are written 
be i miner fed in water. The eafieft method of 
doing which is by writing with a folution of 
roch allum, and, when it is defired to have the 
letters appear, placing the paper in an horizontal 
fituation in a bafon full of water, where, after 
it has remained fome time, the writing will fhew 
itfelf in a white character very diftindlly. There 
are other methods of doing the fame, but as 
they are more complex and troublefome than 
this, it is needlefs to infert them. 

There is a very neat and eafy method of 
ixfing a blank writing, that may be made 
vifible occafionally; which is, the applying the 
manner of gilding with the gold armoniac (as 
it was formerly called) to this purpofe. It 
mu ft be done by diffolving gum Ammoniacum 
in water, to which fome juice of garlic and a 
little gum Arabic fliould be added, and then 
writing with the mixture, which writing may 
be rendered vifible at any time by breathing on 
the paper, and then laying a leaf of gold over 
the part written upon, which being compreffed 
to the paper, and afterwards gently rubbed 
with a camel’s hair brufh, or a little cotton, 
will leave the writing perfedliy gilt. 

c 3 C II A P. 
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CHAP. II. 

Of Cements. 

CEMENTS require to be of very various 
compofitions, and different with refpeCf 

to the nature of the ingredients, according 
to the different manner in which they are 
to be applied, and the fubftances they are to 
conjoin. The kinds of cement ufed for com¬ 
mon purpofes pafs under the denomination of 
glues, fizes, paftes, and lutes, but fome that 
are ufed for extraordinary occafions retain only 
the general name of cements. 

Of common glue. 

Common glue is formed by extracting the 
gelatinous part of cuttings or feraps of coarfe 
leather, or the hides of beafts; but this being 
carried on as a grofs manufacture by thofe who 
make it their proper bufinefs, the giving a 
more particular account of the method prac- 
tifed would be deviating from the propet 
defign of this work* 

Preparation of ifnglafs glue. 
“ Ifinglafs glue is made by diffolving beaten 

‘ ifinglafs in water by boiling, and, having 
u {trained 
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u {trained it through a coarfe linen cloth, 
evaporating it again to fuch a confiftence, 

u that, being cold, the glue will be perfectly 
*c hard and dry.1 

A great improvement is faid to be made in 
this glue by adding fpirit of wine or brandy 
to it after it is ftrained, and then renewing the 
evaporation till it gain the due confiftence. 
Some foak the ifinglafs in the fpirit or brandy 
for fome time before it is diffolved, in order 
to make the glue, and add no water, but let 
the fpirit fupply the place of it; but it is not 
clear, from trial, that either of thefe practices 
render the glue better. 

This ifinglafs glue is far preferable to com¬ 
mon glue for nicer purpofes, being much 
Wronger, and lefs liable to be foftened either 
by heat or moifture. 

Preparation of parchment glue. 
u Take one pound of parchment, and boil 

u it in fix quarts of water till the quantity 
u be reduced to one quart; ftrain off the fluid 
*c from the dregs, and then boil it again till 

it be of the confiftence of glue.55 
The fame maybe done with glovers cuttings 

of leather, which make a colourlefs glue, if 
not burnt in the evaporation of the water. 

Preparation of a very frong compound glue. 
66 Take common glue in very fmall or thin 
bits* and ifinglafs glue, and infufe them in 

1 C 4 “ as 
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^ as much fpirit of wine as will cover them? 
iC for at leaft twenty-four hours. Then melt 

the whole together, and, while they are 
u over the fire, add as much powdered chalk 

as will render them an opake white.35 
The infufion in the fpirit of wine has been 

directed in the recipes given for this glue; but 
the remark on the ufe of it in the preceding 
article will hold good alfo in this, and the 
mixture may be made with water only. 

Preparation of a very frong glue that will refijl 
m of ure. 

u DiiTolve gum fandarac and maffic, of 
each two ounces, in a pint of fpirit of wane, 

<c adding about an ounce of clear turpentine. 
u Then take equal parts of ifinglafs and parch- 
tc ment glue, made according to the directions 
iC in the preceding article, and, having beaten 
“ the ifinglafs into fmall bits, as for common 
“ ufes, and reduced the glue to the fame 

ftate, pour the folution of the gums upon 
<c them, and melt the whole in a vefiel well 
u covered, avoiding fo great a heat as that of 
46 boiling water. When melted, {train the glue 

through a coarfe linen cloth, and then 
u putting it again over the fire, add about an 
“ ounce of powdered glafs.” 

This preparation may be beft managed in 
balneo marice, which will prevent the matter 
burning to the vefiel, or the fpirit of wine 
from taking fire, and indeed it is better to ufe 

the 
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the fame method for all the evaporations of 
nicer glues and fizes; but, in that cafe, lefs. 
water than the proportion dire&ed fhould be 
added to the materials. 

A very ftrong glue, that will refift water, 
may be alfo made by adding half a pound of 
common glue or ifmglafs glue to two quarts 
of fkimmed milk, and then evaporating the 
mixture to the due confidence of the glue. 

Preparation of lip glue, for extemporaneoufy 
cementing paper ?Ji/p and thin leather, Ssfr. 

u Take of ifmglafs glue and parchment 
glue, each one ounce, of fugar-candy, and 

C£ gum tragacanth, each two drams. Add to 
€C them an ounce of water, and boil the whole 
€£ together till the mixture appear, when cold, 
u of the proper confidence of glue. Then 
u form it into final 1 rolls, or any other figure 
41 that may be mod convenient.55 

This glue being wet with the tongue, and 
rubbed on the edges of-the paper, iilk, &c* 
that are to be cemented, will, on their being 
laid together, and differed to dry, unite them 
as firmly as any other part of the fubdance. 

Common fize is manufactured in the fame 
manner, and generally by the fame people, as 
glue. It is indeed glue left in a moider date, 
by difeontinuing the evaporation before it is 

brought 
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brought to a dry confidence, and therefore 
further particulars refpe£ting the manufacture 
of it are needlefs here.—Ifmglafs fize may alfo 
he prepared in the manner above directed for 
the glue, by increafing the proportion of the 
water for diflolving it, and the fame holds 
good of parchment fize. A better fort of the 
common fize, which may be likewife made by 
treating cuttings of glovers leather in the fame 
manner. 

Of pajlcs. 
i 

Pade for cementing is formed principally 
of wheaten flour boiled in water till it be of a 
glutinous or vifcid confidence. 

It may be prepared of thofe ingredients 
(imply for common purpofes \ but when it is 
ufed by book-binders, or for paper hangings 
to rooms, it is ufual to mix a fourth, fifth, or 
fixth of the weight of the flower of powdered 
refin, and where it is wanted dill more tena¬ 
cious, gum Arabic, or any kind of fize may 
be added, 

In order to prevent the pade ufed for hang¬ 
ing rooms with paper, or where it is employed 
in any other way that may render it fubjecfl to 
fuch accidents, from being gnawed by rats and 
mice, powdered glafs is fometimes mixt with 
it; but the mod effectual and eafy remedy is 
to didolve a little lublimate, in the proportion 
of a dram to a quart, in the water employed 
for making the pade, which will hinder not 

only 
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only rats and mice, but any other kind of ver¬ 
min and infeCts from preying on the pafte. 

f 

Of lutes. 

Lutes are cements employed for making 
good the joints of glaifes put together, or other 
fuch purpofes in chymical operations. In a 
general view, the preparation of them properly 
belongs to the art of chymiftry only; but as 
they are neverthelefs fometimes ufed in other 
arts, it may be expedient to Ihew here the 
manner of compounding therm 

In the making good junctures, where the 
heat is not fufficient to burn paper or vegetable 
fubftances, the following mixture, which is 
eafily made, will effectually anfwer the purpofe. 
Take a mixture of linfeed meal or wheaten 
flour and whiting, in the proportion of one 
part of the firft to two of the laft, tempered, 
with a folution of gum Senegal or Arabic in 
water, and fpread upon the joint, a narrow 
piece, fmeared with the fame, being put over it 
and preffed clofe. A piece of bladder fmeared 
with gum water, or the glair of eggs, and fitted 
to the glaffes over the joint;* will alfo anfwer 
the fame end; but in the rectification of fpirit 
of wine, or other fuch volatile fubftances* 
where the wafte made by the efcape of the 
vapour maybe material, a ftronger lute formed 
of quick-lime, tempered to a proper eonfifterice 
with drying oil, fhould be ufed. This mix¬ 

ture fihouid be made at the time it is wanted* 
as 
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as it very foon becomes dry and untraftab!ef 
and great care rnuft be taken, where it is em¬ 
ployed, to manage the heat in fiich manner 
that the vapour may not rife fo faft as to heat 
the veffels beyond the due point; for this lute 
renders the glaffes joined together by it as one 
intire body, and will refill the expanfive force 
of the vapour to fo great a degree that the 
glalfes will frequently burft before it will give 
way. 

Where lute is to be ufed in places liable to 
be fo heated as to burn vegetable or animal 
fubftances, it may be thus compounded* 
Take two parts of green vitriol calcined to red- 
nefs, one part ot the fcoria or clinkers of a 
imith’s forge well levigated, and an equal 
quantity of Windfor loom or Sturbridge clay 
dried and powdered; temper them to a proper 
confiftence with the blood of any beaft, feme 
fhort hair, of which the proportion may be as 
a twentieth part to the whole, being beaten 
up with them, and fpread them over the junc¬ 
ture. In cales of little importance, a compo- 
lition of fand, clay, and dung of horfes tem¬ 
pered with water may be ufed. 

• 

preparation of cement for joining broken glojfcs5 

china, &c. 

The cement which has been moft ap¬ 
proved for uniting glafs, china, or earthen¬ 
ware, as alfo the parts of metalline bodies 
(where foldering is not expedient) is thus pre^ 
pared. 

“ Take 
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u Take two ounces of good glue, and fteep 
14 it for a night in diftilled vinegar; boil them 
44 together the next day, and having beaten 
44 a clove of garlic with half an ounce of ox~ 
i4 gall into a loft pulp, ftrain the juice through 
44 a linen cloth, ufmg preffure, and add it 
44 to the glue and vinegar* Take then of fan- 
44 darac powdered and turpentine, each one 
44 dram, and of larcocol and mafbe pow- 
u dered, each half a dram, and put them 
44 into a bottle with an ounce of highly-rec- 
44 tified fpirit of wine. Stop the bottle, and 
44 let the mixture hand for three hours in a 
a gentle heat, frequently fhaking it. ' Mix 
44 this tindture alfo with the glue while hot, 
44 and ftir them well together with a flick 
44 or tobacco-pipe, till part of the moiflure 
u be evaporated, and then take the compo- 
44 iition from the fire, and it will be fit for ufe. 
44 When this cement is to be applied, it mufl 
44 be dipt in vinegar, and then melted in a 
44 proper veffel with a gentle heat, and if 
44 ftones are to be cemented, it is proper to 
u mix with it a little powdered tripoli or chalk; 
44 or, if glafs is to be conjoined, powdered 
44 glafs fhould be fubftitutedT 

I fee no reafon why common vinegar fhould 
not be equally proper for this purpofe with the 
diftilled, nor indeed am I very certain that 
vinegar improves at all the cementing property 
of the compofition. 

For the uniting the parts of broken china 
or earthen-ware veffels, as alfo glafs where the 

rendering 
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rendering the joint vifible is not of confer 
quence, the following compofition, which is 
much more eafily prepared, may be fubftituted 
for the foregoing. 

64 Take an ounce of Suffolk cheefe, or any 
other kind devoid of fat; grate it as fmall 

44 as poffible, and put it, with an equal weight 
44 of quick-lime, into three ounces of fkimmed 
44 milk: mix them thoroughly together, and 
44 ufe the compofition immediately.35 

Where the broken velfels are for fervice only* 
and the appearance is not to be regarded, the 
joints may be made equally ftrong with any 
other part of the glafs, by putting a flip of 
thin paper, or linen, fmeared with this ce¬ 
ment, over them, after they are well joined 
together by it. This method will make a great 
faving in the cafe of glafles employed for 
chymical, or other fimilar operations. 

A cement of the fame nature may be made 
by tempering quick-lime with the curd of 
milk, till it be of a due confidence for ufe. 
The curd, in this cafe, fhould be as free as 
poffible from the cream or oil of the milk. 
On this account it fhould be made of milk 
from which the cream has been well fkimmed 
off, or the kind of curd commonly fold in 
the markets, made of whey, and the milk 
from which butter has been extracted, com¬ 
monly called butter-milk. This cement fhould 
be ufed in the fame manner as the preceding; 
and they may be applied to (tones, marble, 
&c. with equal advantage as the more com- 



Of Cements. 51 

pound one above given, and is much more 
eafily and cheaply prepared. 

Drying oil with white lead is alfo frequently 
ufed for cementing china and earthen ware; 
but where it is not neceffary the veffels fhould 
endure heat or moifture, ifmglafs glue, with 
a little tripoli or chalk, is better. 

Preparation of common cement for joining ala- 
bafer, marble, porphyry, or other fanes. 

a Take of bees wax two pounds, and of 
u refin one pound. Melt them, and add one 
u pound and a half of the fame kind of matter 
u powdered as the body to be cemented is 
u com poled of, ftrewmg it into the melted 
u mixture, and ftirring them well together., 
a and afterwards kneading the mafs in water, 
^ that the powder may be thoroughly incor- 
u porated with the wax and refm. The pro- 

portion of the powdered matter may be 
u varied, where required, in order to bring 
iC the cement nearer to the colour of the body 
<c on which it is employed.55 

This cement muft be heated when applied* 
as muft alfo the parts of the fubjeft to be ce¬ 
mented together, and care muft be taken, 
like wife, that they be thoroughly dry. 

It appears to me that the proportion of the 
bees wax is greater than it ought to be; but I 
receive this recipe from too good an authority 
to prefume to alter it. When this compofition 
is properly managed, it forms an extremely 
4 . . . ftrong 
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ftrong cement, which will even fufpend a 
projecting body of confiderable weight, after 
it is thoroughly dry and fet, and is therefore 
of great ufe to all carvers in ftone, or others 
who may have occafion to join together the 
parts of bodies of this nature. 

Of cements for rock-work, refervoirs, and other 
fuch purpofes. 

A variety of compofitions are ufed as ce¬ 
ments for purpofes of this kind, in the ap¬ 
plication of which, regard fhould be had to 
the lituatio'n where they are employed with 
refpeCt to moifture and drynefs, as well as 
to the magnitude of the bodies to be con¬ 
joined together, or the vacuities or fiffures that 
are to be made good. 

Where a great quantity of cement is wanted 
for coarfer ufes, the coal-afh mortar (or Welfh 
tarras, as it is called) is the cheapeft and belt, 
and will hold extremely well, not only where 
it is conftandy kept wet or dry, but even 
where it is fometimes dry and at others wet; 
but where it is liable to be expofed to wet and 
froft, this cement fhould, at its being laid on, 
be buffered to dry thoroughly before any 
moifture have accefs to it; and, in that cafe, 
it will likewise be a great improvement to 
temper it with the blood of any beaft. 

This mortar or Welfh tarras muft be formed 
of one part lime and two parts of well-lifted 
coal-afhes, and they muft be thoroughly mixt 
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by being beaten together; for, on the perfect 
commixture of the ingredients, the goodnefs 
of the compofition depends. 

Where the cement is to remain continually 
under water, the true tarras is commonly 
iifed, and will very well anfwer the purpofe* 
It may be formed of two parts of lime, and 
one part of plaifter of Paris, which fhould be 
thoroughly well beaten together, and then 
ufed immediately. 

For the fixing fhells, and other fuch nice 
purpofes, putty is moft generally ufed. It may 
be formed for this purpofe of quick-lime and 
drying oil* mixed with an equal quantity of 
Pinfeed oil; or, where the drying quicker is 
not neceflary, it may be made with lime and 
crude linfeed oil, without the drying oil* 

The ftone cement, prepared as above of the 
bees wax and refin, is alfo an extremely good 
compofition for this purpofe. But refin, pitch, 
and brick-duft, in equal parts, melted toge¬ 
ther and ufed hot, are much the cheapeft ce¬ 
ment for fhell-work, and will perform that 
office very well, provided the bodies they are 
to conjoin be perfectly dry when they are ufed* 

VOL. II. I> C H A P. 
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CHAP. III. 

Of fealing-wax. 

SECT. I. Of fealing-wax in general, 

SEALING-WAX is a cement formed 
of the refms, gum reiins, or bodies of a 

fimilar nature, tinged with fome pigment to 
give the colour delired. It ought to be ca¬ 
pable of refilling moifture, and of being 
melted or growing foft by a gentle heat, and 
becoming hard and tenacious on its again 
growing cold. 

Moft of the refmous bodies, as feed and 
fliell-lac, maftic, fandarac, gum gutta, gam-* 
boge, refin, turpentine, and bees wax, have 
been applied to this purpofe, and even lulphur 
(though improperly, from its difagreeable 
fumes on burning) has been added. There 
are two kinds of fealing-wax in ufe, the one 
HARD, intended for fealing letters, and other 
fuch purpofesy where only a thin body can 
be allowed :—the other SOFT’, defigned for 
receiving the impreffions of feals of office to 
charters, patents, and other fuch inftruments 
of writing. 

As there is with refpedlto thehardnefs of wax 
abetter and more common kind in ufe, I will 

give 
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I give one good recipe for each fort, but fhall 
iji omit all thofe ingredients, which, though 
a formerly ufed, produce no effedt but what 
v will be equally found in thefe iimpler and 
i cheaper compoiitions. 

SECTION II. 

i Compoftions of hard fealing-wax of 
various colours. 

Compofitlon of the befl hard red fealing-wax0 

a 
* 

S4 

U 

44 

44 

TAKE of fhell-lac* well powdered^ 
two parts, of refin and vermilion^ 

powdered alfo, each one part. Mix them. 
sc well together, and melt them over a 

gentle fire, and when the ingredients feetn 
thoroughly incorporated, work the wax into 

'<c flicks. Where fhell-Iac cannot be procured* 
: feed-lac may be fubflituted for it.55 

The quantity of vermilion, which is much 
| the deareft ingredient* may be diminifhed 
H without any injury to the fealing-wax, where 

it is not required to be of the higheft and 
il brighteft red colour ; and the refin fhould be 
:l of the whiteft kind, as that improves the effedt 
ii of the vermilion. 

Inftead of refin, boiled turpentine may 
be fubflituted with great advantage to the 

D a qualities 
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qualities of the wax. The preparation of 
it is thus. 4fi Take any quantity of Venice 
44 turpentine ; and, having put water to it, 
44 boil them together till the turpentine be- 
ii comes hard and ceafes to flick to the 
44 figures when cold.” 

Care fliould be taken, in making the wax, 
not to ufe too ftrong a fire in the melting the 
ingredients, and to remove them out of the 
heat as foon as they be well commixed; for, 
if any evaporation of the more volatile parts 
of the fhell of feed-lac, or refin, be fuffered, 
the wax is rendered proportionably brittle. 

Gompofition of a coarfer hard red fealiJig-wax. 

u Take of refin two parts, and of fhell-lac, 
44 vermilion, and red lead, mixt in the pro- 
44 portion of one part of the vermilion to two 
<c of the red lead, each one part, and treat 
44 them according to the directions for the 
44 foregoing compofition.” 

For a yet cheaper kind, the vermilion may 
be wholly omitted; and in the cafe of very 
coarfe ufes, the fhell-lac alfo. 

*• m f 

Gompofition of the befl hard black fealmg-wax. 

Proceed as for the beft hard red wax, only 
inflead of the vermilion fubflitute the beft 
ivory black, 

** ■ * f *-■ 

;, . i r 

Compojitiow 
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Compofition of a coarfer hard black fealing-wax« 

Proceed as in the compofition for the 
coarfer hard red wax ; only, inftead of the 
vermilion and red lead, fubftitute the com¬ 
mon ivory black. 

• ' » 

Compofition of hard green fealing-wax. 
, b ' * ' s ' 4 . \ 

Proceed as in the above; only, inftead of 
vermilion, ufe verdigrife powdered; or, where 
the colour is required to be bright, diftilled or 
ehryftals of verdigrife, 

... ’• * 

Compofition of hard blue fealing-wax. 

As the above; only changing the vermilion 
for fmalt well powdered; or, for a light blue, 
verditer may be ufed; as may alfo, with more 
advantage, a mixture of both, 

Compofition of yellow hard fealing-wax* 
; i i J - • ■ „ - 

As the above; only fubftituting mafticot; 
or^ where a bright colour is defired, turpeth 
mineral, inftead of the vermilion, 

Compofition of hard purple fealing-wax. 
... v \ 

As the red ; only changing half the quan¬ 
tity of the vermilion for an equal or greater 
proportion of fmalt, according as the purple 
is defired to be bluer or redder. 

E C T, D 3 



38 OfSealin g-W a x. 
t 

SECTION III. : • -- c 

Compojitions of foft fealing-wax, 
■\ i 

Compofition of uncolouredfoft fealing-wax, 

u rip ARE of bees wax, one pound, of 
^ A turpentine, three ounces, and of olive 
** oil, one ounce. Place them in a proper 
u yefTel over the fire, and let them boil for 
€C fome time, and the wax will be then. 
sc fit to be formed into rolls or cakes for 
“ ufe.” 

, \ 

Compofition of red, black, green, blue, yellow, 
and purple foft fealing-wax• 

cc Add to the preceding compofition, while 
€t boiling, an ounce or more of any ingre- 

dients directed above for colouring the hard 
€i fealing-wax, and ftir the matter well about, 
“ till the colour be thoroughly mixt with 

the wax.5' 
The proportion of the colouring ingre¬ 

dients may be increafed, if the colour pro¬ 
duced by that here given be not found 
llrong enough* 

i « 

SECT. 



Of Sealin g-W a x. gg 

SECTION IV, 

Of the manner of forming Jealing~wax 
into flicks, balls, rtf/Zr, cakes j 

0/* perfuming it. 

THE hard fealing-wax is generally formed 
into fticks, as the moft expedient figure 

for fealing letters, but for particular purpofes 
it is fometimes alfo made up in balls. The 
foft wax is promifcuoiftly wrought into rolls, 
or cakes ; as either are equally fuitable to the 
ufes it is applied to. 

In order to the forming hard fealing-wax 
into fticks, a copper-plate, or ftone, big enough 
to allow of its being rolled out to a due length, 
with a rolling-board, lined with copper or 
block tin, having a proper handle, is wanting, 
as likewife a fmall portable earthen furnace or 
ftove fo-r burning charcoal. The copper-plate, 
or ftone, muft have a very fmooth furface, 
and may be in dimenfions from two to three 
feet long, and about two feet broad; and it 
muft be fo fixt as to admit of its being kept 
of a moderate heat while it is ufed. The 
rolling-board may be about a foot long, and 
about eight or ten inches in breadth, and 
the lining of block-tin, or copper, ought to 
be polifhed 

.' 
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The furnace or ftove, heated with chaiv 
coal, is alfo neceffary for this purpofe. It. 
Is made in the ffiape of a water pail, with bars 
near the bottom for fupporting the coal, and 
notches at the top of the Tides for putting the 
wax over the fire; but it is needlefs to be 
more particular with regard to the conftruction 
of thefe furnaces or ftoves, becauie they are to 
be had ready made at the earthen-ware fhops. 

The manner of ufmg thefe feveral imple¬ 
ments for the forming the wax into flicks, is 
thus : Take a proper quantity of the wax out 
of the veiTel in which it is prepared, as Toon 
as the ingredients appear duly commixt, and 
put it on the plate or ftone ; where, having 
drawn it out into a longiffi figure, it muft be 
rolled with the board upon the plate or flone 
till it be of the thicknefs of which the flicks 
are required. It muft then be cut into proper 
lengths or flicks, and will be fit to receive the 
fire polifh. This fire polfij is performed by 
putting one of the flicks through the notches 
in the furnace or ftove, over a fire of charcoal, 
which muft be previoufly made in it, where 
the wax muft be continued and turned about 
till it be fo melted on the furface that it 
become fluid as water, and run to a perfectly 
fmooth firming furface; when being taken 
out of the heat, and fuffered to cool till it 
can be handled without affedling the polifh, 
the other end muft.be put over the fire, and 
turned about in the fame manner, till the whole 
be equally well polifhed. The difficulty in 

+ ' this, 
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this operation lies in adj lifting properly the 
heat of the plate or ftone on which the wax is 
rolled, fo as to keep it of a due confidence with¬ 
out foftening or melting it to fuch a degree as 
to make it run or adhere to the plate or roll¬ 
ing-board, as alfo in regulating properly the 
fire in the furnace or ftove for giving the fire 
polifh. It is fo difficult to fix a ftandard for 
degrees of heat in tbefe cafes, that no pofitive 
rules can be laid down in points of this nature; 
but the conduct muft be left in a great meafure 
to the judgment of the operator, who may, 
neverthelefs, foon find by trial how to accom¬ 
modate thefe matters properly. 

Hard fealing-wax may be formed into balls 
by putting a proper quantity on the plate or 
ftone, and, having fafhioned it into a round 
form, rolling it with the board till it be fmooth. 

The foft wax is eafily formed into rolls, or 
cakes, by pouring the melted mafs of the in¬ 
gredients, as foon as they are duly prepared, 
into cold water, and then, while they are yet fo 
foft with the heat as to admit of it, working 
them with the hands into any figure defired. 

Sealing-wax, either hard or foft, may be 
fcented by moft of the perfuming ingredients 
ufed for other purpofes, and the quantity, 
choice, and proportion to each other of the 
refpedlive ingredients, are intirely arbitrary and 
dependent on tafte or fancy. I will, how¬ 
ever, give a recipe or two, to ihew the man¬ 
ner of tiling each kind of ingredient, beginning 
with one of the moft complex. 

*6' Tftik@ 
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u Take in proportion to a pound of the 
wax, of Benjamin half an ounce, of oil of 
rhodium one fcruple, of mufk ten grains, 

u and of civet and ambergrife, each five 
*c grains. Powder the Benjamin, mufk, civet, 

and ambergrife together, and then rub 
u the oil of rhodium among them, and when 
“ the wax is ready to be wrought into flicks, 
^ fprinkle in the mixture, and flir it well 
is: about, that it may equally difrufe among 
^ the wax.5* 

The following is however a fimpler compo- 
fition, but will be found much more grateful 
to mofl perfons, as there are many to whom the 
fcent of mufk and civet are very difagreeable. 

a Take of Benjamin one ounce, of oil of 
u rhodium one fcruple and a half, and of 

ambergrife five grains. Treat them as the 
^ foregoing.55 

In perfuming the foft wax, the Benjamin 
may be omitted, as it requires, a conliderable 
heat to produce its fcent to any effectual de¬ 
gree ; but that alteration being made, either 
of the preceding compofitions may be ufed; 
as in the cafe of the hard wax, and the 
ingredients may be added to the olive oil, be¬ 
fore it be mixt with the bees wax and tur¬ 
pentine, or to the mafs after it has boiled a 
due time; or, to prevent the difnpation of the 
fcent which heat occafions, the perfuming 
mixture may be worked or kneaded into the 
wax by the hand, keeping it foft by holding 
it in a gentle warmth before the fire. 

PART 



PART II 

Of engraving, etching, and fcraping 
mezzotintos. 

CHAP. I. 
/ „ 

Of engraving in general, 

Y engraving is to be here underftooc| 
only that kind which relates to print- 

^ ing. In this fenfe, it is the making, 
correfpondently to fome delineated figure or 
defign, fuch concave lines on a fmooth fur^ 
face of copper or wood, either by cutting or 
corrofion, as render it capable, when charged 
properly with any coloured fluid, of impart¬ 
ing by compreflion an exadt reprefentation of 
the figure or defign to any fit ground of paper 
or parchment. 

The methods by which engraving is at this 
pme performed is of three kindsby the 
graver or tool alone, which is in common 
language the only kind called engraving;—-by 
corrofion with aqua forth, which is generally 
called etchings—and by covering the furface 
pfi a copper-plate with lines, hr fuch man¬ 

ner 
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ner'that the whole would produce the effeft 
of black in an impreffion, and then fcraping 
or burnifhing away part of the lines, fo as to 
caufe the remainder to have the fame effed as 
if they had been cut on the even furface, ac¬ 
cording to the delineation of any figure or 
defign, which laft kind is called fcraping in 

me%%otinto. * * 
Engraving with the tool was the kind origi¬ 

nally pradifed, and it is yet retained for many 
purpofes; for though the manoeuvre of etch¬ 
ing be more eafy, and other advantages attend 
it, yet where great regularity and exadnefs of 
the ftroke or lines are required, the working 
with the graver is much more effedual. On 
this account it is more fuitable to the pre- 
cifion. necelfary in the execution of portraits, 
as there every thing the moll minute muft be 
made out and exprefied, according to the ori¬ 
ginal fubjed, without any licence to the fancy 
of the defigner in deviating from it, or vary¬ 
ing the effed either by that mafterly negli¬ 
gence and fimplicity in fome parts, or thofe 
bold fallies of the imagination and hand in 
others, which give fpirit and force to hiftory 
painting. 

Etching is of a later invention (though not 
very modern) than engraving with the tool, 
of which it was at firft only an imitation that 
was pradifed by painters and other artifts who 
could much fooner form their hand to, and 
attain a facility of working in this way than 
yrith the graver; but being then, neverthe- 

lefsj 
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lefs, confidered as a counterfeit kind of engrav¬ 
ing, and therefore inferior to the other, it 
was cultivated in a very confined manner; 
the clofenefs of the refemblance of the work 
to that performed by the tool, being made 
the teft of its merit; and, confequently, the 
principal objed of aim in thofe who purfued 
it. This fervile confinement of the art of etch¬ 
ing to the imitation of the original kind of en¬ 
graving, was a great caufe of retarding its ad¬ 
vance towards perfection; as many of the 
molt able mafters crampt their talents with the 
obfervance of it, which may be feen in the 
inftances of Sadelers, Vilamene, Swanneberg, 
and particularly Le Boffe, who, in his treatife 
on engraving, has laid it down as a principle, 
that the perfection of this kind confifts of the 
clofe fimilitude of the work with that done by 
the took This abfurd prepoffeffion has been 
fince worn out; and the method of working 
with aquafortis has been fo far improved, that 
inftead of being now'' deemed a fpurious kind 
of engraving, it evidently appears the founda¬ 
tion of an excellence in many modern works, 
that could never have been produced without 
it. Since, though the neatnefs and uniformity 
of the hatches, which attend the ufe of the 
tool, is more advantageous with refped to 
portraits ; yet the liberty and facility of the 
other manner gave a much greater opportuni¬ 
ty to exer-cife the force of genius and fancy in 
hiftory painting, where the effed of the 
whole, and not the minute exadnefs in finifh- 

ing 
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ing all the parts, conftitutes the principal 
value. There are two manners pra&ifed of 
engraving in this way, the one with hard 

varnifh or ground, the other with a/oft. The 
firft was formerly much ufed, being better 
accommodated to the intention of imitating the 
engraving with the tool, as the firmnefs of the 
body of the varnifh gave more opportunity of 
Retouching the lines, or enlarging them with 
the oval-pointed needles, called by the French 
echoppes, as was praftifed by Le Boffe and the 
others for that purpofe. The latter has now 
almoft wholly fuperfeded the ufe of the other, 
by the free and fupple manner of working it 
admits of, which gives a power of expreffion 
incompatible with the greater inflexibility of 
the hard varnifh, that confines the lines and 
hatches to fuch a regularity and famenefs as 
gives a ftiffnefs of manner and coldnefs of effedt 
to the wrork. 

The mixture of the ufe of the tool and aqua 

fortls, which are now both employed together 
in many cafes, has however given that perfec¬ 
tion to engraving which it bears at prefent. 
The truth and fpirit of the outline that the 
method of working with aqua forth affords, 
and the variety of fhades which the different 
kinds of black producible in this vray, as well 
as other means of expreffing the peculiar ap¬ 
pearance and character of particular fubjedls, 
furnifh what was defective in the foie ufe of 
the tool; while, on the other hand, the exad> 
nefs and regularity of the lines which are re¬ 

quired 
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quired for finifhing many kinds of defigns, are- 
fupplied by the graver; and by a judicious ap¬ 
plication of both, that complete hnifhing is 
obtained which either of them, alone, muft 
neceflarily want. 

The [craping me^zothitos is the la ft-in vent¬ 
ed manner of engraving, and may be juftly 
efteemed a very valuable acquifition to the 
art. As the great foftnefs of the effect, which 
may be had along with the Itrongeft re¬ 
lief, fits it extremely to the purpofes of por¬ 
traiture, particularly in the cafe of women or 
younger men, and gives it much more the 
qualities of painting than either of the other 
kind, an effort has been made to apply this 
art to a purpofe of yet much greater con- 
fequence; which is, by printing with feveral 
colours to produce pictures not effentially dif¬ 
ferent from thofe that are painted. The in¬ 
vention of this art is afcribed to Mr. Le Blond, 
the only perfon who has hitherto brought it 
into practice with fuccefs; but he advanced 
if fo far as to fhew, by the fpecimens he gave, 
that it was capable of being carried to great 
perfection, and of being the means of pro¬ 
ducing good pictures of eminent perfons at a 
much lefs expence than by the method of 
painting. 

Engraving, with a view to printing, is in 
general at prefent praCtifed on copper or wood. 
In this part of the world all deligns fubfer- 
vient to more elegant work are engraved on 
copper, and "wood is only ufed for very coarfe 

or 
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or fimple purpofes. But the Chinefe, whd 
intermix printing and painting much more 
than we do, feem to make a very advantage¬ 
ous ufe of the engraving on wood, in the ex¬ 
ecution of which they doubtlefs exceed what 
we have any conception of here, and pro¬ 
duce very fine outline {ketches, which greatly 
affift in the painting, even jn very large 
pieces, by means of wooden prints. It were 
to be wifhed, therefore, that the engraving on 
wood was more encouraged and cultivated 
here; efpecially as paper hangings, to the 
manufacture of which it is greatly fubfervient, 
is becoming now a very confiderable article of 
trade, and at prefent poffeffed by ourfelves 
alone. 

CHAP. II. 

Of the choice and preparation of 
copper-plates for engraving. 

PLATES intended for engraving ought 
to be formed of the belt copper, which 

can be diftinguifhed only by examining it with 
regard to the qualities requifite to the confti- 
tuting it good. Thefe qualities are, that it 
fhould be very malleable, that is capable of 
being fpread with the hammer, or fuffering 
itielf to be rolled or drawn out to the niceft or 

fmalleft 
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fmalieft pieces; that it fhould nevertheless be 
firm, and reiift even to fome degree of hard- 
nefs, provided no fnortnefs of grain or brittle— 
nefs attend, but that it be perfedily dufiile ; 
and that it be free from any veins, ipecks, or 
diffimilar parts, but of an equal texture through 
the whole. The rednefs of copper is a pre~ 
fumptive mark of its being good, but not an, 
infallible one; for though it is, in general, a 
proof of the purity of the copper; yet it does: 
not evince that the qualities may not be in¬ 
jured by too frequent fufions, or the calcina¬ 
tions it may have undergone, if, as is fre¬ 
quently the cafe, it has before been employed 
in forming fome utenfih 

The copper being chofen, it mnft be fabri¬ 
cated into plates of the fize demanded, the 
thicknefs of which may be in the proportion 
of a line to plates that are a foot by nine inches* 
Thefe plates muft then be well forged and 
planifhed by a brazier, which ftiould be done 
cold ; for by managing this operation well, the 
porofity of the copper may be greatly removed, 
wh‘ch is for the moft obvious reafons of great 
confequence. When a plate is forged, it fhould 
be examined which fide is the moft even, and 
the leaft flawed or cracked, and then the polifh- 
ing may be thus performed. 

Put the plate upon a board leaning obliquely, 
and in the bottom of which two nails, or points 
of nails, are fixed, to keep it from Aiding off* 
Then take a large piece of grind-ftone dipt in 
clean water, and rub it very ftrongly once in 
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every part lengthways, and then the fame 
breadthways, keeping it moift with water, and 
repeat this operation till no hollows appear, nor 
the lead: mark made by the hammer in forg¬ 
ing, or any other flaws, holes, or inequalities. 
After this, take a piece of good pumice-ftone, 
and rub the plate writh it in the fame manner 
as was done before with the grind-ftone, till 
all the fcratches and marks made by the grind- 
ftone may, by the pumice-ftone, be likewife 
taken away, and then wafh it thoroughly clean. 
The fcratches and marks of the pumice-ftone 
fhould then be taken out by rubbing the plate 
in the fame manner with a piece of oil-ftone, 
till all the marks and fcorings of the pumice- 
ftone be taken out; and the plate fhould be 
then again walked with water till it be per¬ 
fectly clean. A proper kind of coal mu ft in 
the mean-time be prepared for finifhing the 
preparation of the plate, which muft be done 
in the following manner. 

Take three or four large coals of fallow 
wood, found and without clefts, and place 
them together in a fire made on a hearth, and 
cover them with other burning coals, heap* 
ing a quantity of red-hot afhes upon them. 
In this manner let them remain, being fubjeCt 
to only a fmall accefs of air, for about an hour 
and a half; but the time fhould be greater 
or lefs according to their fize, that the fire 
may penetrate into the innermoft part of them, 
and expel all the fmoke that can be driven 
out; to be certain of which, it is better they 

fhould 



Of Engraving. 51 

fhould ftay in the fire rather longer than is 
iieceffary, than that the time fhould be un¬ 
duly fhortened. When they are fit to be taken 
out, a veffel of water large enough to hold 
them fhould be prepared, and they fhould 
be inftantly thrown into it, and left there to 
extinguifh and cool. For this purpofe fome 
ufe urine inftead of water; but there is no 
difference, unlefs in the difagreeable fmell of 
the latter. The coals being thus prepared* 
pick out one, or a part of one, fufficiently 
large, firm, and free from clefts, and hold¬ 
ing it faft in the hand fet one of the corners 
againft the plate, and rub it, but without ob- 
ferving any particular manner, to take out the 
marks or fcorings of the oil-ftone. If never- 
thelefs the coal glide on the furface, and take 
no effed, it is a proof of its not being fit for 
the purpofe, and another, that is not fo faulty* 
muft be ufed inftead of it. This fitnefs may 
be thus diftinguifhed, that the coal, if good* 
being wet, and rubbed on the copper, will 
feem rough, and grate it with a low murmur¬ 
ing noife. When a good coal is obtained, the 
operation muft be continued till not the leaft: 
fcoring, flaw, or hole whatever appear. But 
if the coal itfelf, as will fometimes happen, 
be too hard, and leaves traces or fcores of its 
own forming, a fofter one muft be chofen* 
and ufed in the fame manner as the firft, to 
remedy the defeds of it, and to procure a 
perfedly clear and even furface on the plate. 
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This is the method directed by Le Bo fie* 
But the end may be better anfwered, by firft 
wearing out the marks of the planifhing ham¬ 
mer by rubbing with emery finely ground, 
and then, the plate being walked clean, brufh- 
ing it over with the refiner’s aquafortis, as be¬ 
low directed to be prepared; which muft be 
fuffered to lie on till the ebullition it produces 
begins to decreafe, and then wafhed off by 
immerfing the plate in water; when it will 
be found to be brought to a better condition 
to take the burnifh with more certainty, than 
by the laborious life of fo many ftones and the 
coah 

The plate being brought to this ftate, the 
polifhing muft be finifhed with a fteel bur- 
nifher, with which it muft be ftrongly rubbed. 
The beft method of moving the burnifher is 
not to work it lengthways, or breadthways, 
but in a diagonal direction, or from corner to 
corner; which will more effectually take out 
all remains of the former fcorings or lines. 
The copper muft be thus burnifhed till it be 
as bright as looking-glafs in every part; but 
if, when the reft is thus bright, fome parti¬ 
cular fpots appear dull, or any lines remain, 
fuch faulty parts fhould be again worked with 
the burnifher, till the whole be uniformly 
fhining. 

When the plates are defigned for etching, 
being thus finifhed with the burnifher, they 
fhould be well wafhed with clean water, and 
then dryed by the fire." After which they 

. / fhould 
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fidould be wiped dry with a linen cloth; and 
to be certain that there may be no kind of 
greafe upon them, they fhould be rubbed over 
with the crumb of very dale bread. And the 
fcraprng very foft chalk over it, and rubbing 
the plate well with it, is a very fure means 
of prevention of either any greafe, bread, or 
other foulnefs whatever remaining. There is 
one very certain method of trying whether 
the plate be perfectly well polifhed, or not. 
This is, to rub it over with the printing ink, 
and proceed to take (or pull off, as it is called) 
a proof in the fame manner as if it had been, 
engraved ; which, if the plate make not the 
lead impreffion on the paper, but leave it in¬ 
ti rely white as before it pafied through the prefs, 
fhews the polifhing is complete. But if, on 
the other hand, any lines appear to be printed, 
it i,s evident the plate is faulty, and mud be 
polifhed over again, either by the other means, 
or the burnifher, as the ftrength of the lines 
may indicate occafion. If, however, the plate 
be defigned for etching, great care ought to be 
taken, after this method of trial, to cleanfe it 
thoroughly from the oil of the printing ink, 
or any other foulnefs. 
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CHAP. III. 
' i 

Of engraving with the tool or graver. 

SECT. I. General nature of en¬ 
graving with the graver. 

ENgraving with the tool or graver, which, 
as has been obferved before, was the 

original kind, is performed by cutting lines or 
hatches on the polifht furface of a copper¬ 
plate, by inftruments of fteel adapted to that 
purpofe. 

It is much the moft difficult manner of en¬ 
graving that can be undertaken, requiring 
greater practice and command of hand, in 
order to fucceed in any diftinguifhed degree, 
than either etching, or fcraping mezzotintos. 
Its fuperior fitnefs for many purpofes will, 
jieverthelefs, always continue the ufe of it; 
and it is indeed abfolutely neceffary, that they, 
who purfue etching with a view to any fub- 
jedtts of confequence, fhould underhand, and, 
in fome meafure, be executively matters of the 
management of the tool; for greater defigns, 
finifhed wholly by aquaforth, will want many 
beauties, and advantages, that may be obtained 
by the aid of this. 

In engraving with the tool, there is a great 
difference obiervable in the manner even of 

thofe 
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thofe who have been held in efteem. Some 
appear to have a great facility in the life of the 
graver, others to have a much more laborious 
and ftiff way; wThich, with whatever merit of 
other kinds it may be attended, is yet a defeat. 
But, on the other hand, fome mailers have 
feemed to place fo much in this facility as to 
negledl outline, expreffion, and even the clair- 
obfcure of the pictures after which they en¬ 
graved. In what particulars this faulty or la¬ 
borious ftiffnefs confifts, we fhall have occafion 
to obferve when we examine the peculiar 
difference of the methods of engraving with 
the graver. 

SECTION IL 

Of the apparatus, or fet of inftruments 
necejfary for engraving with the 

tool. 

TH E principal inftruments ufed in en¬ 
graving with the tool are gravers, bur- 

nilhers, an oil-ftone, and a cufhion for bear¬ 
ing the plates. 

Gravers are made in feveral forms with re- 
fpeft to the points, fome being round, others 
fquare, and a third kind lozange, The round 
pointed is beft for fcoring lines, the fquare for 
cutting broad and deep, and the lozange for 
more delicate and fine ftrokes and hatches. 

E 4 
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Le Boffe recommends, as the moil: general!’” 
rueful, fuch as are of form betwixt the fquart 
and lozange, and advifes that they fhould be 
of a good length, fmall towards the point, 
but ftroriger upwards, that they may have 
ftrength enough to bear any ftreis there may 
be occafion to lay upon them. For if they 
be too fmallV and mounted high, they will 
bend, which frequently caufes their breaking, 
especially if they be not employed for very 
fmall fubjeCts. • The gravers fhould be made 
of the beft heel, which mu ft be drawn out 
into fmall rods, with a charcoal fire. Thefe 
rods fhould be cut into the lengths chofen for 
the graver, and then Softened in their temper, 
by heating in a charcoal fire, and buffering 
them to cool very flowfy, either by continuing 
them in the fire till it extinguifhes, or taking 
part of the burning embers out of the fire, 
and burying the lengths of rod in them, till 
the whole grow cold* They fhould then be 
filed into the form defired, and afterwards 
brought back to a hard temper, by heating 
them red hot, and, while they are lb, thruft- 
Ing the end into a lump of foft lbap. But, in 
doing this, great care fhould be taken to put 
them into the loap with a true perpendicular 
direction; for, if they be turned in the leaft 
obliquely, the graver will warp, and be crook¬ 
ed. If the temper of the graver be found too 
hard after this treatment, and prevent the 
whetting it properly to an edge, it may be 
foftened by taking a large burning piece of 

charcoals 
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charcoal, and laying the end of the graver on 
it till it begin to grow yellow, and then 
thrufting it into a lump of tallow, or dipping 
it in water; but, if water be ufed, the graver 
muft not be too hot, or it will not be foftened 
by this treatment. It may be diftinguifhed 
whether the graver be tempered to a proper 
hardnefs or not by touching the edge of it 
with a file, which, if any effect follow from 
it, proves the temper too fbft. The beft proof 
of too great hardnefs is the breaking of the 
point in the engraving; after which, never- 
thelefs, if a new edge be made by whetting 
the graver, it will be frequently found very 
good without any other alteration. The 
graver being thus formed, muft be mounted 
in a proper handle, the fize of which fhould 
be adapted to that of the hand of the perfon 
wrho is to ufe it, and then the graver muft be 
whetted on the oil-ftone till it have a due 
edge. The oil-ftone, though a very neceffary 
implement in engraving, is too well known 
to require any defcription here; I will there¬ 
fore proceed to fhew how the gravers muft be 
finifhed by being whetted on it. The ftone 
muft firfl have a few drops of olive oil put on 
it. Then one of thofe fides of the graver 
which form the angle that is to give the edge 
for cutting the plate fhould be laid flat upon 
it, and being prefled firmly down by the fore*r 
finger extended upon it, it muft be rubbed by 
pufhing it forwards, and drawing it back till 
the fide be very flat and even. This treat¬ 

ment 
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merit muft be likewife repeated with regard 
to the next fide, till a vefy (harp edge be 
formed for about an inch of the length of the 
graver. When the graver is intended to have 
a lozange point, it muft be fet obliquely on 
the ftone, with the edge which is already 
formed uppermoft; and in this pofition it muft 
be wetted till the end applied to the ftone be 
flat, notwithftanding the obliquity of the po- 
lition, and produce a Hope with refpedft to the 
other fides, fo as to form a lozange. If the 
face of the graver be too large, it may be re-, 
medied by taking off a little from the two 
fides which do not form the edge. Care 
fhould be taken that the fides of the graver 
be wetted very flat, with the edge rifing a little 
towards the extremity of the point, in order 
that it may the more eafily be difengaged from 
the copper, and alfo that the point be (harp 
if the work be defired to be fair and lively, 
for a blunt graver can do nothing but fcratch; 
and to take off the roughnefs left by the oil— 
ftone, it is praTifed to ftrike the point of the 
graver into a piece of box or any hard wood,, 
which will anfwer that end. The fharpnefs 
of the point of a graver can fcarcely be diftin- 
guifhed by the eye, and it is therefore ufual to 
try it on the nail, where it will be eafily per¬ 
ceived whether it cuts keenly or not. After 
the graver is mounted with a proper handle, 
and whetted, it is neceffary to cut off that part 
of the knob of the handle which is in a line 
with the edge of the graver, in order to render 

the 
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the whole of it fo flat on that fide that it may 
be applied in any direTion to the plate. 

Burnifhers are another kind of inftruments 
ufed to affift in the engraving on fome occa- 
lions as well as to polifh the plates. Thofe 
ufed for engraving may be fuch as are made 
for other purpofes, which, being to be pro¬ 
cured every where, do not require a further 
defcription here. The principal application 
of them in engraving, belides their ufe in po« 
lifhing the plates, is to take out any fcratches, 
or accidental defacings, that may happen to 
the plates during the engraving, or to lefien 
the effect of any parts that may be too ftrongly 
marked in the work, and require to be taken 
down. 

A cufhion, as it is called, is likewife gene-* 
rally ufed for fupporting the plate in fuch 
manner that it may be turned every way with 
cafe. It is a bag of leather filled with fand, 
which fhould be of the fize that will bell fuit 
the plates it is intended to bear. They are 
mod commonly made nine inches fquare, and 
three or four in thicknefs. 

n 

SECTION III. 

Of holding and handling the graver, 

THE graver being prepared, and the part 

of the handle next the fteel properly 
cut. 
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cut, it mufl be held in the hand, fo that on 
applying it to the plate the edge may be to¬ 
wards it. The manner of holding it is to let 
the handle be in the hollow or palm of the 
hand, with three fingers compreffing it on one 
fide, and the thumb on the other, and the 
fore-finger extended upon it towards the point 
oppofite to the edge, fo that the graver, being 
applied flatly to the plate, may be guided by 
the motion of the hands, and the point prefled 
with greater or lefs force, as may be required, 
by the fore-finger which bears upon it, in fuch 
manner that lines may be cut which will 
be fmaller at the extremities, and deeper in 
the middle; but care muft be taken that 
the fingers do not embrace the handle in fuch 
manner as to interpofe and hinder the 
graver from being carried level on the plate, 
which would caufe the lines to be rugged, 
unequal in different places, and deeper than 
they ought to be. It is necefiary, likewife, 
that the graver be firm in the hollow of the 
hand, the knob of the handle bearing againfl; 
the part of the hand which forms the joint 
with the arm, that a greater force may be 
exerted againfl; the refiftance of the copper, 
particularly in making large and deep hatches** 

« I 

SECT, 
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SECTION IV, 

Of the general manner of managing 
the graver. 

rF?HE cufhion, made as above direded, 
| being laid on the table firmly fixt, the 

plate muft be put upon it, and the graver 
being held in the hand, according to the in- 
ftru&ions before given, the point muft be 
applied to the plate, and moved in the proper 
direction for producing the figures of the lines 
intended. It muft be obferved, in forming 
ftraight lines, to hold the plate fteady on the 
cufhion, and, where they are to be finer, to 
prefs more lightly, ufing greater force where 
they are to be broader and deeper. In making 
circular or other curve lines, the hand and 
graver muft be held fteady, with the arm 
refting upon the table, and the plate moved 
upon the cufhion under the graver, fo that as 
each proper part pafles the point, the figure 
intended may be cut upon it; for crooked 
and winding lines cannot be produced with 
the fame neatnefs and command by any other 
means. After part of the work is engraved, 
it is neceffary to fcrape it with the fharp 
edge of a burnifher or graver, pafled in the 
moft level diredion over the plate, to take oft 

the 
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the roughnefs formed by the cutting of tfi6 
graver; but great care mud be taken not to 
incline the edge of the burnifher, or tool ufed, 
in fuch manner that it may take the leaft 
hold of the copper, as it would otherwife 
produce falfe ftrokes or fcratches in the en¬ 
graving; and, that the engraved work may be 
rendered more vifible, it may afterwards be 
rubbed over with a roll of felt dipt in oil. In 
ufing the graver, it is neceffary to carry it as 
level as poffible wdth the furface of the plate; 
for otherwife, if the fingers flip betwixt them* 
the line that will be produced, whether curve 
or ftraight, will become deeper and deeper 
in the progrefs of its formation, which en- 

* tirely prevents ftrokes being made at one cut, 
that will be fine at their extremites, and 
larger in the middle, and occafions the ne- 
ceffity of re-touching to bring them to that 
ftate; for this reafon, it is very neceffary 
for thofe who would learn to engrave in 
perfection, to endeavour, by frequent trials, 
to acquire the habit of making fuch ftrokes, 
both ftraight and curving, by lightening or 
finking the graver with the hand, according 
to the occafion. If after finifhing the defign 
any fcratches appear, or any part of the 
engraving be falfely executed, fuch fcratches 
or faulty parts muft be taken out by the bur- 
niftier, and further polifhed, if neceffary, by 
a roll of felt and oil. The plate may be 
cleanfed again, as at firft, by crumbs of bread 
and chalk, in order that the obliterated part 

may 
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may be reftored, where there is occafion, by 
re-ingraving it. 

The plate being thus engraved, it is pro¬ 
per to take off the edges, by ufing firft a 
rough file, and afterwards a fmoother, and 
to blunt the corners a little by the fame 
means; after which, the burnifber ftiould be 
paffed over the filed places to take away the 
fcorings, that no part of the printing ink may 
be retained in them. 

SECTION V. 

particular manners 
graving. 

HERE are fome who fhew a facility 
JL in engraving, and others that have a 

laborious manner, and fome alfo affedt to 
crofs their ftrokes very much in the lozange 
manner, while others make them Entirely 
fquare. The free and eafy manners here 
meant, are thofe of Goltzius, Muller, Lucas, 
Kilian, Melian, and fome others. They 
feem, on many occalions, to apply them- 
felves only to fhew, by the turning of the 
ftrokes, that they were mafters of the graver, 
without giving themfelves any trouble about 
the juftnefs of the outline, expreffion, or even 
the effedt of the clair-obfcure which was 

found 
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found in the drawings or pictures after which 
they engraved. 

The manner which I deem laborious is, 
where there are an infinite number of lines 
and points, or dots, confounded with each 
other, and difpofed without order, which 
have the refemblance rather of a drawing, 
than the appearance of an engraving. 

The ftrokes fhould never be crofted too 
much in a lozange manner, particularly in 
fiefti ; becaufe fuch erodings form (harp an¬ 
gles, which give the difagreeable effect of lat¬ 
tice-work, and takes away from the eye the 
repofe which is agreeable to it in all kinds of 
pidlurefque defigns. The ftrokes ought not to 
be fo much crofted in this manner, except in 
the cafe of clouds, tempefts, representations of 
the waves of the fea, and the {kins of hairy 
animals, or of the leaves of trees, where it 
may be very well allowed oft 

The manner betwixt the Square and lo¬ 
zange is much more ufeful and agreeable to 
the eye, but it is more difficult to purfue, as 
the inequality of the ftrokes thews itfelf 
more. But in avoiding the lozarlge, it is 
not however proper to go intirely into the 
Square, for that gives too much of the hard- 
nefs of ftone. 

In the manner of guiding the ftrokes, the 
aftion of the figures, and of all their parts* 
ought firft to be confidered. It fhould be 
next obferved, how the parts come forwards 
to, or go back from, the eye. The graver 

ihould 
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fhould then be guided according to the rifingS 
or hollows of the mufcles and folds, fpreach 
ing the ftrokes more afunder under the lights; 
bringing them clofer together in the fhades, 
and alfo at the extremity of the outlines, 
to which the ftrokes of the graver muft be 
carried, that they may not appear jagged ; 
and lightening the hand in fuch manner that 
the outlines may be formed and terminated 
without being cut or hard. Examples of 
this may be found in the works of the 
famous Edclinck, who greatly poffeffed this 
talent. 

Although ftrokes are broken off at the 
place of the mufcles, whether it be to form, 
them, or to produce the effeCt more commo- 

2 dioufly, there fhould, neverthelefs, be always 
j preferved a certain connection or link of one 

with the other, that the firft ftroke may fre- 
quently ferve, by its return, for the fecond^ 

I This difplays a freedom ; and the engraving 
that is fo managed is more beautiful, ia 
proportion as it appears to be done with 
more facility. 

The ftrokes fhould, however, be always !made to run as naturally as poffible, avoid¬ 
ing wild turnings, which are more the effeCt 
of caprice than reafon. At the fame time 

m care muft be taken not to fall into a ftraight 
direction, which many do when they ftrive 

q to engrave neatly; becaufe it is more eafy 
lit for them to pufti forward the ftrokes of 
i| the graver, that are but little turned, thaii 

VOL. lie F to 
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to guide them according to the rilings and 
hollows of the mufcles, which they do not 
underftand, from their want of fufficient 
knowledge in defign. 

In engraving the hair and the beard the 
principal grounds fhould be firft laid, and 
then the chief fhades fhould be fketched, 
leaving the ftrong lights, that, if it be defired, 
in the finifhing them they may be covered to 
the extremity. This kind of fketching fhould 
be done, as it were, in a carelefs manner; 
that is to fay, with few ftrokes, and thofe 
even unequal with refpedt to each other, to 
have room in the finifhing to mix fmaller 
ftrokes in the vacancies, which this inequality 
will produce. This manner feems much lefs 
hard than where every hair is diftinguifhed, 
and as much effedd as poffible ought to be 
made by every ftroke, efpecially when the 
figures are not very large. For this reafon 
none ought to be introduced but fuch as 
have the neceffary force ; and if fome fecond 
ftrokes are, however, run at the fides of the 
fhades, to mix and give them more union 
with the flefh, they fhould be very fmall. 

When fculpture is to be reprefented, the 
work ought never to be made very black; 
becaufe, as edifices are commonly built either 
of ftone or white marble, the colour, being 
reflected on all fides, does not produce browns, 
as in other fubftance,s. White points muft not 
be put in the pupils of the eyes of figures, as 
in engraving after paintings, nor muft the hair 

or 
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or beard be reprefented as in nature, which 
makes the locks appear flowing in the air. 
This would be to do things contrary to truth; 
becaufe in fculpture there can be no fuch ap¬ 
pearances. 

In engraving cloths of different kinds, it 
ought to be obferved, that linen fhould be 
done with fmaller and clofer lines than other 
forts* It mu ft be all executed with {ingle 
ftrokes; or, if there be two admitted, it fhould 
in fome fmall fpots only; and thefe fhould be 
only in the fhades, to give an union and hin¬ 
der a rawnefs which might refult from the 
oppofition, wdien it was either upon, or clofe 
to, other draperies, or any brown bodies, croft 
with many ftrokes. 

When white woollen cloth is in queftion* 
it ought to be engraved wide accordingly, as 
the fluff may'be coarfe or fine, but with two 
ftrokes only. It may be objected, that in- 
ftances may be found, where there are three ; 
but the anfwer is, that it has been done only 
for difpatch. If the difference in fluffs can be 
made to appear, it renders the work more 
agreeable; but the trouble in doing it is very 

J great, and the labour greatly multiplied. 
I There remains only to remark, with regard 
jto the engraving cloths, that on all occafions* 
when there arifes a neceffity of crofting the 
ftrokes, the fecond fhould be fmaller than the 
firft, and the third than the fecond, as the 

Swork will have much more foftnefs for it. 

F % Shining 
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Shining fluffs ought to be engraved more 
hard, and more ftraight than others ; becaufe, 
as they generally are of lilk, they produce 
folds that are flat and Broken; particularly if 
they be fattin, which is ft iff on account of its 
gumminefs. Thefe fluffs fhould be exp re fled 
with one or two ftrokes, according as their 
colours are bright or brown. Betwixt the firft 
ftrokes others fmalter muft be joined, which 
are called entre-deux. Velvet and plufh are 
expreffed in the fame manner, with the entre- 
deux, The only difference fhould be, that 
the firft ftrokes ought to be much larger and 
fuller than thofe of other fluffs, and the fe- 
cond fhould be fmaller, but ftill retaining the 
fulnefs of the firft. 

Metals, as vafes of gold, or of copper, or 
armour of polifht fteel, fhould be likewife 
treated in the fame manner, with the enire- 

deux\ and that which produces the fhining 
appearance, is the oppofition of the browns 
with the lights. 

With relation to architecture, perfpeCtive 
informs us, that the ftrokes which form the 
rounding objeCts muft tend to the point of 
fight. 

When whole columns occur, it is proper to 
make out the effeCt as much as poflible by 
perpendicular ftrokes, becaufe that in crofling 
them, according to the roundnefs, the ftrokes 
which are near the capitals being oppofed to 
thofe which are in the place of the bale, make 
a difagreeable effeCt at the height of the eye;, 

' v at; 
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at leaft if fo great a diftance be not fuppofed 
as renders theobjedls aim oft parallel. 

In the cafe of landfkip, thofe who are verfed 
in the ufe of aqua forth may make the out¬ 
lines with it, particularly of the eaves of trees. 
This is a little more expeditious, and will an¬ 
swer the purpofe very well, provided difcretion 
be ufed in not doing it too ftrongly, and that, 
in finiihing with the graver, the work of the 
aqua forth may not remain diftinguifhable, nor 
any way take off from the foftnefs. 

To do it well, it is proper to conform to 
the manner of Auguine Carrache, who did 
it admirably by touches; but a higher finifti- 
ing may be made according to the occafion. 
Villamene and John Sadelers, have alfo fuc- 
ceeded very well in touching; as likewife 
Cornelius Cort, who has engraved many things 
after Merian very finely; and who, indeed, 
may be taken as a fufficient guide. 

In engraving mountains, the ftrokes ought 
to be frequently difcontinued, and broken, 
for fharp and fcraggy objects, and they fhould 
be ftraight, in the lozange manner, and ac¬ 
companied with fome long points or dots. 
Where rocks are in queftion, the ftrokes fhould 
be crofted with others more fquare, and evenly, 
becaufe the flint is generally more polfthed. 

The diftant objects, which are towards the 
horizon, fhould be kept very tender, and be 
but flightly charged with black, although the 
piafs appear brown; as it may happen to 
fome fhades, fuppofed to be caufed by acch 

F 3 dents 
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dents of clouds that intercept the light of the 
fun. Becaufe thefe lhades and lights, how¬ 
ever ftrong they may appear, are always 
weak in companion of thofe of the figures, 
or other objedts, which are found on the fore- 
ground of the picture, from the great dif~ 
tance, and the air that is interpofed before 
thefe objects. 

In the reprefeiitation of waters the ftate 
of them is to be confidered; fome being calm 
and ftill, and others turbulent and agitated; 
as the fea by the winds, and cafcades by the 
fall. With refpect to calms, they are beft 
reprefented by ftrokes that are ftraight and 
parallel to the horizon, writh entre^deux that 
are fmaller, omitting fuch places, as, in con- 
fequence of gleams of light, make the fhining 
appearance of water. The form of objedls re¬ 
flected, or advanced near in diftance upon the 
water, or upon the banks of it, are expreiTed 
by the fame ftrokes, re-touched more ftrongly 
or faintly asoccafion may require it; and even 
by fome that are perpendicular, and fuch re¬ 
lic died objedts are more orlefs diftindlly made 
out accordingly, as they are found nearer, or 
more diftant from, the fore-ground of the 
picture. If they be trees, they ought to be 
marked out by an outline, particularly if the 
water be clear, and upon the fore-ground 
of the pidlure, becaufe the reprefentation 
which the water makes of them is as diftindt 
as the trees themfelves* 

For 
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For water agitated, as in the waves of the 
lea, the firft ftrokes ought to follow the figure 
of the waves, and the crofs ftrokes ought to 
be very much lozange. If water fall down 
any rock with rapidity, the ftrokes ftiould fol¬ 
low the fall, being mixt with entre-deux, and 
the fhining fpots which are found in the places, 
where the light ftrikes perpendicularly, ftiould 
be very vivid, particularly if it be on the fore¬ 
ground. 

In engraving clouds, play ftiould be given; 
the graver ftiould fport, when they appear thick 
and agitated, in turning every way according 
to their form and their agitation. If the clouds 
produce ftiades, which render it neceflary to 
put two ftrokes, they ought to be crofted more 
lozange than the figures, becaufe that gives a 
certain tranfparency that is very fuitable to 
thofe bodies which are compofed only of va¬ 
pours; but the fecond ftrokes ftiould be pre¬ 
dominant over the firft. 

The flat clouds, that lofe themfelves infen- 
fibly in the clear Iky, ftiould be made by ftrokes 
parallel to the horizon, a little waving con¬ 
formably to the thicknefs which may appear. 
If feconds be required, they ftiould be mor$ 
or lefs lozange; and when they are brought to 
the extremity -the hand ftiould be fo lightened 
that they may form no outline. The flat 
and clear Iky is reprefented by parallel ftrokes; 
but very ftraightj without the leaft turning. 

F 4 SECT, 
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SECTION VI 

Of engraving in great« 

[j1 OR great works, that is, when the 
L figures are of confidefable iize, they 

ought to be engraved wide; the ftrokes 
fhould be fteady and full large, and con- 
tinued as far as they can; that is to fay, they 
fhould not be broken off, till they come to 
the places of the mufcles or folds which ab- 
folutely require it. The fame, indeed, ought 
to be done in the cafe of fmall works, to 
fhew that the execution was in an eafy man¬ 
ner, and without much labour. If the ftrokes 

1 

are to be retouched, which cannot be avoided 
in many places, efpecially in the fliades, where 
the force and union of the picture are to be well 
preferred, it fhould be done the contrary way 
to that in which it was fketched, and with 
a graver more lozange. This adds much to 
the life and neatnefs of the work. 

There ought not to be too murk work 
made upon the lights ; but they fhould be 
gone over flightly, and with few ftrokes; or, 
in other words, the lights fhould be loofely 
touched, and only in demi-teints. If they be 
finifhed to the higheft degree, they fhould be 
ftill kept very clear; for if, on the contrary, 
they be too black, it diminifhes and prevents 
the effedt, becaufe it is extremely difficult to 

find 
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find browns in the fhades to fupport them, 
fo as to give a fufficient force and roundnefs. 
If the work be after original drawings, 
they ought to be fir ft engraved with great 
lights and great {hades; becauie, let them be 
never fo much finifhed, there cannot be fo 
many particulars to exprefs as in the cafe of 
painted pictures, which require like wife much 
more care and labour on the fcore of their dif¬ 
ferent colours. 

It may be objected, perhaps, that it is im- 
poffible to imitate colours, as there is no me¬ 
dium for it in engraving but black and white* 
When, however, I fpeak of imitating them, 
I do not pretend to exprefs the difference be¬ 
twixt green and blue, nor betwixt red and 
yellow, nor of any of the reft in particular, 
but only to imitate the maffes; and Wover- 
mans, Bolfwert, and fome others, have done 
this with fuccefs wrhen they have engraved 
after Rubens. Works, in which this matter 
fhall be executed by an able engraver, who is 
rnafter of the principles of his art, will, 
undoubtedly, be much more pleafmg, and 
have a much finer effed than where it is 
wanting. It is proper, therefore, the en¬ 
graver fhould be intelligent and fkilful, be- 
caufe he fometimes meets with colours that 
are light, on others which are light alio, where, 
confequently, no effed can be produced but 
by the difference of the hue. This makes 
what is called a corps perce, an accident very 
carefully to be avoided, becaufe it takes away all 

meansi, 



74 Of Engraving. 
means of judging- of the clair-obfcure. It is 
neceffary, likewiie, to take care not to deftroy 
the principal lights, by affecting tC imitate 
colours too much, particularly in the cafe of 
figures on the fore-ground, for that hinders 
their coming forwards, and breaks in intirely 
on the intention of the painter. 

SECTION VIE 

General maxims of engraving with the 

graver♦ 

TO preferve the equality and union in 
engraved works, they fhould be fketched 

into great parts before the finifhing of them 
be undertaken; for example, of one, two, or 
three figures, if the fubjed be hiftory, and 
thefe figures be grouped; after this fketch is 
made, the defign fhould be fo far completed 
that every thing may be perfedly made out, 
except with refped to the force, in the fame 
manner as if it was intended to remain in that 
condition; becaufe, whoever waits to make 
the defign in finifhing will very often find 
themfelves deceived. This will even happen 
to luch a degree that there will be no remedy 
without effacing part of the work, which 
many perfons will not be willing to confent to, 
for fear of fpoiling that neatnefs of the graver 

they 
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they have fhewn, and on which they have 
bellowed ail their care, believing all the art 
of an engraver to confift in fuch neatnefs; 
whence we have fo many prints where the 
copper is well cut, but where, at the fame 
time, none of the talents of an artiff are dis¬ 
played. 

If any infer, from what is here faid, that it 
is ufelefs to engrave well, they fall into 
another error; for it is neceffary to poffefs that 
talent, in order to join, with the juftnefs and 
corretlnefs of defign, the beauty of the work, 
though not to give them up intirely for this, 
and to place the capital merit in thofe lickings 
over, which often render the work black, foul, 
and fpiritlefs. 

It is not meant, nevertheless, that the work 
Ihould be made grey; on the contrary, it is 
much better that it fhould have ftrength. 
But the force of a print does not confift fo 
much in blacknefs, as in the degradation 
of the lights to browns, which ought to be 
made in a more or lefs lively manner, accord¬ 
ing to the diftance or nearnefs of the objects to 
the eye; and even if the works of the great 
mafters be examined, it will be found that 
they are not black, or at leaft have only be¬ 
come fo with- time. They have effectually 
imitated nature, who is not fo, especially in 

' the flefti, and therefore have avoided this, 
imlefs, when they have reprefented fome 
night fcene, illuminated only by the light of 

a candle or lamp. 
Works, 
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Works in fmall demand to be engraved 
with narrower ftrokes than larger, and with 
gravers formed a little in the lozange manner; 
but the ftrokes fhould not, however, be too 
dry and lean, though the figures be fmall. If 
the piece require to be extremely high finifhed, 
it fhould not, neverthelefs, appear overloaded 
and murdered with work; but, on the con¬ 
trary, it fhould be touched with art, in fuch 
manner that it may feem to be done with 
expedition and eafe, although laboured, in 
reality, with the utmoft attention. 

. ’ CHAP. IV. 
/ 

Of etching ox* engraving with aqua 

forth. 

SECT. I. General nature of etching% 

ETCHING (as was mentioned before) is 
engraving by corrofion, produced by the 

means of aqua forth, inftead of cutting with 
a graver or tool. 

The manner (in a general view) by which 
this is performed, is the covering the furface 
of the plate with a proper varnifh or ground, 
as it is called, which is capable of refilling 
aqua forth, and then fcoring or fcratching 

away. 
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away, by inftruments refembling needles, the 
parts of this varnifh or ground, in the places 
where the ftrokes or hatches of the engraving 
are intended to be. Then, the plate being 
covered with aqua forth, the parts that are laid 
naked and expofed by removing the ground 
or varnifh, are corroded or eaten away by it, 
while the reft, being fecured and defended, 
remain untouched. 

There are two methods of etching, (as was 
intimated above) the difference of which 
from each other confifts as well in the dif¬ 
ference of the varnifh or ground, as in that 
of the aqua forth adapted to each kind; but 
the general method of performing them is 
alike in both. Thefe varnifhes, or grounds, 
are diftinguifhed by the names of hard and 

foft; for, in their confiftence, or the refift- 
ance they give to the needles, lies their 
effential variation from each other. The 
hard varnifh (as I have good reafons to conjec¬ 
ture) was not the firft in ufe, but foon took 
place of the other, and was, for feme time, 
the moil received in pra&ice, on the account 
above-mentioned, of its admitting the work to 
be made more like that of the graver. The 
foft has, however, fince, in its turn, prevailed 
to the exclufmn of the hard in feme degree, 
except in the cafe of particular fubjects ; 
but not fo intirely, neverthelefs, as to take 
away the expedience of ihewing how it is per¬ 
formed. The method of etching with the 
foft varnifh, is now, however, one of the 

snoft 
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moft important objects of the art of engraving* 
as it is at prefent in univerfal ufe, fome times 
alone, but more frequently intermixt with the 
work of the tool, and, in fome cafes, with great 
advantage, even where the whole is intended 
to pafs for being performed by the graver. 

S Br C T I O N II. 
% 

Of the inftrmnents employed in etching* 

THE inftruments employed in etching 
are needles, ftifts, oil-ftpnes, burnifhers, 

fcrapers, brufh, pencils, and a frame and 
trough. 

The needles ufed for etching are of the 
fame kind with thofe ufed for common pur- 
pofes; but fuch fhould be chofen, of various 
lizes, as will bend without breaking, and are 
of the beft Heel, which muft be diftinguifhed 
by the grain. They fhould be mounted on 
flicks, the wood of which is firm and tough* 
fo as to bear their being driven into it with¬ 
out fplitting. The length of the flicks may 
be about fix inches, and the thicknefs about 
three times that of a goofe-quill, or more. The 
needles fhould be fixed in thefe flicks, in fuch 
manner that fomewhat more than half an 
inch may be bare, and the reft buried in the 
flicks, and they may be put at both ends; or, 
in the place of one, a pencil may be fixed* 
There are two kinds of thefe needles ufed, 

the 
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the one called by the French pointes^ and the 
other echoppes; but with us they are diftin- 
guifhed only by the name of round pointed 
and oval pointed. By which latter it is to be 
underftood, fuch as have one fide of the round 
taken off to the middle of the point or centre. 
Though common needles may be, and mo ft 
frequently are, ufed for this purpofe, yet 
it is better to have fmall rods made by the 
fmiths, in the manner above directed for the 
gravers, and to convert them into needles, at 
leaft this becomes unavoidably neceftary where 
larger fubjedts are to be engraved. All the 
kinds are fold ready made at feme ironmongers, 
with turned handles mounted with long knobs 
of copper filled with hard wax, into which 
the needles are ftuck while it is hot, in 
order that, when by wearing they are become 
fhort, the wax being again heated, they may 
be lengthened at pleafure by drawing them 
further out. They fhould be chofen of three 
or four fizes, gradually increafing to that of 
thofe defigned for the oval pointed, which 
fhould be the biggeft. 

Having a proper quantity of needles of dif¬ 
ferent fizes thus mounted, the fmaller orders 
of thofe defigned to be round pointed muft 
be whetted on the oil-ftone, in fuch way as 
if intended for fewing; but the larger of this 
kind muft be rounder towards the point; tliat 
is, with a lefs gradual Hope from the body of 
the needle. It is proper alio to whet fome with 
a flat point, or in the manner of a chizzle; 
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though it is beft, neverthelefs, in whetting 
all the kinds, to give them a long point 
alike at fir ft, and to make them rounder, of 
give the other proper form, by whetting away 
the redundant parts afterwards; for they may 
be ealily made longer or fliorter, according to 
the obliquity by which the handle is held in 
whetting them. By this way they will all 
take a little upon the copper, and will not 
hinder, by their largenefs, the place where 
they are put from being feen in the ufing 
them, which is of the greateft confequeftce, 
efpecially in working in fmalh As it is diffi- 

' cult to make a point perfectly round, a method 
has been invented to render it more eafy, by 
forming, in the bottom of the whetftone, a 
fmall channel, in which the needles are to be 
worked backwards and forwards, turning the 
handle in the fingers at the fame time. But 
by whatever method the whetting may be 
performed, it is always neceffary to have the 
flope forming the point, whether it be made 
upon a greater or lefs angle, exactly even on 
every fide, that the point may pafs ealily and 
freely on the copper or varnifh in whatever 
direction it may be guided* In forming the 
oval-pointed needles there is nothing more re¬ 
quired than, after having given a blunt round 
point to them, to hold the handle with a pro¬ 
per degree of obliquity, and to work the needle 
on the whetftone till one fide be worn down, 
to the centre, obferving to keep fteadily the 

fame part towards the ftone; which, when 
feme / 
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forile flatnefs is gained, will not be very diffi¬ 
cult. 

There is another kind of needle neceffary, 
which is called a ilift, and is uled for calking 
and overtracing the defign on the varnifh. It 
xiiuft be formed of one of the fmalleft round 

/ 

pointed needles, by blunting and polifhing the 
pointy that it may glide freely every way over 
the paper, without feratchirig or cutting it. 

The fcrapers and biirriifhers mgy be the 
fame as were diredled before. 

The oil-ftones are too commonly known, 
to need any defcription. It is only neceffary 
to obferve, with regard to them, that they 
ought to be fo foft as not to take too faft on 
the needles, but to give a keen fmooth edge, 
which will not be the cafe, if the ftone be 
coarfe and wear the needles too fail, befides 
the inconvenience of producing beards at the 
points, which are extremely prejudicial in en¬ 
graving on the varnifh. 

A brufh pencil is likewife neceffary for 
cleaning the fiirface of the varnifh after the 
graving, and for other purpofes. But there is 
nothing peculiar required in the form, and 
therefore fuch as are every where to be had 
may be ufed. 

A frame of. boards muff be provided for 
fupporting the plate, while the aqtia forth is 
poured over it, and a trough for receiving the 
aqua forth as it runs from the board or frame 
On which it is put; as alfo an earthen pan to 
tolled; it as it falls from the trough. The 

Vol. II. G board 
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hoard, or frame, fliould be confiderably big¬ 
ger than the plates it is intended to bear, and 
have a ledge or riling on it at the upper end, 
and two lides, as alio two wooden pegs fixt 
near the bottom, to fupport the plate in its 
proper place, when the board is in an oblique 
pofition. The trough fhould be longer than 
the board, and about four inches deep, and 
fix wride, with a linking in the middle of the 
bottom, and a hole through the whole fub- 
ftance, that it may difcharge the aqua forth 

as quickly as pofllble. This board and trough 
fhould both be well covered with pitch, or, 
what is more convenient, painted over with 
feveral ftrong coats of fat oil and red oker„ 
There is no particular form neceffary for the 
earthen pot; it is fufficient that it be capable 
of receiving and containing the aqua forth as 
it runs through the hole in the trough. A 
veffel of the green glafs, fafhioned like a mor¬ 
tar, is better, however, for this purpofe, where 
the refiners, or ftrong aquafortis is ufed, than 
any veffel of earth; and it is convenient to 
have another of the fame matter for contain¬ 
ing the aqua forth, when it is to be poured on 
the plate, with a cylindrical glafs, like thofe 
ufed for drinking, with a long handle for 
pouring on the aqua forth. The ufe of this- 
board and trough is principally for the hard 
varnifh, wrhere the aqua forth is of a much 

"•weaker kind. For, in the cafe of the foft 
Varnifh, the glafs veffel, without the trough, 
may be made to anfwer the purpofe better. 
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by the method we £hall have occafion to ex¬ 
plain below. 

SECTION III. 

Of the compofition and preparation of 
the foft varnifh. ■ 

\ " 

Preparation of the foft varnifd, according to 

Le Bojfe. 

r|"i A K E of virgin's wax very white 

^ JL ancl clean, and of grains of maftic 
5C very clear and pure, each one ounce, and 

of calcined afphaltum half an ounce. Grind 
u the maftic and afphaltum, feparately, very 

final!, and melt the wax over the fire in 
u an earthen pot well glazed. When the 
u wax is thoroughly melted, and very hot, 
u fprinkle into it the maftic gradually, that 
u it may melt alfo, ftirring the mixture from. 

time to time with a little flick, in order 
€C that the ingredients may be duly incorpo« 

rated. Afterwards fprinkle the afphaltum 
45 into the mixture, as was before done by 

the maftic into the wai, ftirring the whole 
compofition well together, over the fire, 

u till the afphaltum be entirely melted and 
“ commixt wdth the other ingredients ; for 
u which about half a quarter of an hour may 

G a be 
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45 be allowed. Then take the pot from off 
44 the fire, and let the mixture cool; and 
44 having put fome clean wrater in a plate, 
44 pour the varnifh into it, and kneading it 
44 well in this water, with the hands, form 
44 it into a roll of about an inch diameter, 
44 or into little balls, which may be lapt up 

in taffety, to be ufed in the manner below 
** directed.55 

In winter it is proper to increafe the quan¬ 
tity of w'ax, otherwife the varnifh will be too 
dry, the proportion above given being calcu¬ 
lated for fummer. 

Preparation of the white varnijh of Rhenbrani, 
to be laid over a thin coat of any of the other 

kinds. 

44 Take of virgin’s wax one ounce, of ma- 
<c flic half an ounce, of calcined afphaltum, 
<c or of amber, half an ounce. Pound the 
44 mafdc and afphaltum feparately in a mor- 
44 tar ; and, having a new earthen-ware pot 

well glazed, put the wax into it, and 
*c place it over a fire till the wax be melted; 
44 then fprinkle in, by little and little, the 
44 maftic and afphaltum, and ftir the mixture 
44 well together, till the whole be incorpo- 
44 rated. Pour the melted matter afterward's 
44 into clean water, and form it into a ball, 
44 which muff be kept for ufe.” 

In ufing this varnifh it is proper to take 
particular care of three things. The fir ft, 
not to heat the plate too much when the 

varnifh 
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varnifh is put upon it. The fecond, to lay 
the firft coat of varnifh as thin as poffible, 
in order to be able to fpread the white var- 
nifli upon it, without rendering the whole 
of too great a thicknefs. The third, to 
omit blackening this varnifh with fmoke, as 
is done with the common ; but when it is 
become intirely cold, take a piece of white 
lead, and having ground it extremely fine, 
temper it with gum water, and then with a 
pencil lay a coat of it very thinly and equally 
over the whole plate. This is the manner 
in which Rhenbrant varnifhed his plates. 

Preparation of a [oft varnifh taken from a 

manufcript of Callot. 

4C Take of virgin’s wax four ounces, of 
amber, (or of the beft afphaltum calcined) 
and of maftic two ounces, of refin, of 

*£ common pitch or fhoemaker’s wax, each one 
a ounce, and of varnifh, or turpentine, half 
^ an ounce. Having prepared all thefe in- 

gredients, take a new earthen pot, and put 
it over the fire, with the virgin’s wax in it; 
and when that is melted, add gradually to 

cc it the pitch, and afterwards the powders, 
a ftirring the mixture each time in proper- 

tion to the addition made to it. When 
u the whole is fufficiently melted and mixt 
u together, take the pot from the fire, and 
u having poured the mafs into an earthen 

veil'd full of clean water, form it into balls, 

G 3 “by 



86 Of Engraving* 

C£ by working it with the hands, and keep 
u them in a box, free from duft, for ufe/5 

The two ounces of maftic is to be ufed 
only in fummer, becaufe it hardens the var~ 
nifli, and preierves it from being crackt by the 
engraver’s leaning over the plate during the- 
graving; but in that defigned for winter, only 
one ounce fhould be put* 

Another preparation of the foft varnifh, infer ted 

in Salmon's Poly graphics. 

“ Take of virgin’s wax four ounces, of 
€C afphaltum two ounces, of amber, and 
u maftic, each one ounce.5’ 

The preparation is much the fame as for 
that preceding, only caution fhould be ufed 
that the fire be not too ftrong, as the varnifh 
•will otherwife be apt to burn. This varnifh 
is good only for fummer ufe, and would b^ 
too hard for winter. 

Preparation of an excellent foft varnifh, of 

which many of the engravers at Paris make 

ufe at prefent. 

“ Take of virgin’s wax, and of afphaltum, 
V or Greek pitch, each one ounce; of black 
cc pitch half an ounce, and of Burgundy pitch 

a quarter of an ounce. The afphaltum 
^ muft be pounded in a mortar, and the wax 
*c melted over a flow fire, in a pot of glazed 
V earthen-ware; and the reft of the ingredi- 

6C ents 
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cc ents added little by little, ftirring the mix- 
cc ture accordingly, till the whole be well 
*£ melted and incorporated, and taking care 

that the matter he not fuffered to burn. 
u Afterwards, throw the whole mafs into an 

earthen veffel full of clean water, and 
tc knead it with the hands, to form it into 
u little balls; and then roll them up in new 
“ ftrong taffety, to be ufed as will be below 

directed.” 

Preparation of a foft varnifh according to M. T, 

u Take of virgin’s wax two ounces and a 
c< half, of Burgundy pitch three ounces, of 
$c refm half an ounce, of afphaltum two 

ounces, and of turpentine one penny- 
*£ worth,” 

This varnifh is very good, and well ap^ 
proved. The preparation is the fame as that 
of thole already given. 

preparation of another foft varnifh. 

* 

u Take of virgin’s wax and afphaltum 
u calcined two ounces, and of black pitch, 

and Burgundy pitch, each half an ounce. 
“ For fummer half an ounce of white or 

brown refm may be added; but in winter 
a there is no occalion for any. The wax and 
u pitch muft be melted in an earthen pot 
^ well glazed, and afterwards the afphaltum, 
& pounded, muft be added gradually; con- 

G 4 “ tinually 
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44 tinually ftirring the mixture till the whol® 
44 be well incorporated together. The mafs 
64 muft be then caft into clean warm water, 
44 and kneaded with the hands, to mix it the 
44 better; care being taken that the hands 
44 be not fweaty, for that would fpoil the 
44 varniih. 

44 It is proper to obferve that the Bur- 
44 gundy pitch be very clean, and to be very 
44 brifk in ftirring Te ingredients when the 
44 afphaltum is put to them. After the in- 
44 gredients have continued melted on the 
44 lire, for a quarter of an hour, the white 
44 refm muft be put in, and ftirred, as the 
44 other, with a (tick. To examine if the 
44 varniih be enough boiled, the ftick muft 
^ be drawn oqt, and obfervation muft be 
44 made whether it rope or not. Then it 
44 fhould be buffered to cool a little, and af~ 
44 terwards thrown into warm water, that it 
44 may be worked into balls by the hand, a$ 
44 has been before directed.” 

Preparation of the foft varnijh, according to 

Mr. Laurence, an eminent Engli/h engraver 

at Paris. 

44 Take of virgin’s wax and afphaltum each 
44 two ounces, of black pitch and Burgundy 
*4 pitch each half an ounce. Melt the wax 
44 and pitch in a new earthen-veare glazed 
44 pot, and add to them, by degrees, the 
44 afphaltum finely powdered. Let the whole 

v 44 boi] 
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^ boil till fuch time, as that, taking a drop 
upon a plate, it will break when it is cold, 
on bending it double three or four times 

<c betwixt the fingers. The varnifh being 
then enough boiled, muff be taken oft the 
fire, and having been buffered to cool a 

u little, muff be poured into warm water, that 
44 it may work the more eafily with the hands, 
44 fo as to be formed into balls, which mu ft 
u be lapt up in taffety for life.” 

It muft be obferved, firft, that the fire be 
not too violent, for fear of burning the in¬ 
gredients; a flight fimmering will he fuffi- 
cient; 2diy, that while the afphaltum is put¬ 
ting in, and even after it is mixt with them, 
the ingredients ihould be ftlrred continually 
with a fpatula; and, jdly, that the water, 
into which this compofition is thrown, ihould 
be nearly of the fame degree of warmth with 
it, to prevent a kind of cracking that happens 
when the water is too cold. 

The varnifh ought always to be harder in 
fummer than in winter, and it will become 
fo, if it be buffered to boil longer, or if a 
greater proportion of the afphaltum or brown 
re fin he ufed. The experiment above-men¬ 
tioned, of the drop buffered to cool, will deter¬ 
mine the degree of hardnefs or foftnefs, that 
may be fuitable to the feafon when it is to be 
ilfed. 

S E G T, 
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SECTION IV. 

Of the compofition and preparation of' 
the hard varnifo. 

fit 

fit 

fit 

fit 

fit 

Preparation of the hard varnifh, according tq 

Le Bojfe. 

tt rjpAKE of Greek pitch, or, in default 
Jf of it, Burgundy pitch, and of refin, 

or colphony of Tyre, or, in default of it, 
cc common refin, each two ounces. Melt 
u them together, upon a moderate fire, in 

a new earthen pot well glazed; and, thefe 
ingredients being thoroughly mixt, put to 
them eight ounces of good nut, or linfeed 

^ oil, and incorporate the whole well together, 
u over the fire, for a full half hour. Con- 
cc tinue afterwards to boil the mixture till 
“ fuch time as, having taken a little of 

it out, and buffered it to cool, it rope in 
touching it with the finger, like a very 
thick fyrup. Take the pot then from the 

u fire, and the varnifh being a little cooled, 
“ pais it through a new linen cloth into 
** fome veffel of flone-ware, or of earthen-* 

ware well varnifhed; and afterwards flop 
u it up in a bottle, or any other veffel that 
u will not foak it up, and can be well corked, 

u Varnifh made in this manner may be kept 

fo? 

fie 

fit 

fit 

fit 

t 
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^ for twenty years, and will indeed be the 
better for age.” 
Mr. Le Boffe obferves that Callot fent for 

his varniih ready made from Italy, and that 
it was prepared there by fome joiners, who 
made life of it for varmfhing their wood, 
under the name of Vernice grojfo da Lignaioly, 
and that he gave him fome of it, which he 
11 fed a long time; but that when he wrote he 
employed the kind above defcribed. The heft 
is made at Venice and Florence, where it is 
fold by the grocers and druggifts. 

The varnifh, of which the preparation is 
above taken from Mr. Le Boffe, is fubjeft to 
many inconveniencies; that of Callot, juft 
mentioned, is much better, and more eafy 
to be ufed. The manner in which it is made 
at Florence is as follows. 
t 

Preparation of the hard varnifh ufed by Callot% 
commonly called the Florence varnifh. 

u Take four ounces of fat oil very clear, 
and made of good linfeed oil, like that ufed 
by painters. Heat it in a new pot of glazed 

u earthen-ware, and afterwards put to it four 
ounces of grains of maftic well powdered, 
and ftir the - mixture brifkly till the whole 

a be well melted together. Then pafs the 
u whole mafs through a piece of fine linen, 
^ into a glafs bottle, with a long neck, that 

can be ftopt very fecurely, and keep it for 

If the ufe that will be below explained.5’ 
S E C To 
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SECTION V. 

Method of applying the foft varnifh to 

the plate5 and of blackening it. 
np H E plate being well polifhed and 

JL burnifhed, according to the directions 
given p. 49, as alio cleanfed from all greali- 
nefs by chalk or Spanifh white, put it upon 
a chafing-difh, in which there is a moderate 
f]ire, obferving to hold it fo that it may not 
burn; to do which more commodioufly, a 
prop is ufed, and fometimes two, or even four, 
as we (hall fee below. Thefe props fhould be 
fixed to the edge of the plate, in fome place 
where there is no engraving; and the plate 
being thus fupported, mult be left over the 
fire till jt be fo hot that the varnifh, being 
brought in contact with it, may melt and run 
through the taffety which is wrapt round it. 
Then take fome of the foft varnifh well 
wrapt up in taffety, that is free from all 
greafe and dirt, as alfo ftrong and found in 
every part; for, indeed, it ought to be new, 
that there may be no weak or worn place in 
it, where the varnifh may run through in too 
great plenty. With the varnifh, thus inclofed 
in the taffety, rub the plate, fixt as before de- 
fcribed over the fire till it grow hot. In 
doing this, it fhould be gently paffed from one 
iicle to the other in a right line, fo as to form, 

{everal 
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fevefal rows, till fuch time as the plate be 
every where moderatly covered. After this, 
with a fort of ball made of cotton tied up ift 
taffety, beat every part of the plate gently, 
while the varnifh be yet in a fluid ftate; and 
to unite it ftill more, and give it a finer grain, 
it is proper to take the plate from the fire im¬ 
mediately, and continue ftriking it on every 
part with the ball till it attain a harder con- 
fiftence in cooling. This mu ft not, never=* 

j thelefs, be prolonged till the varnifh be too 
cold, for then the ball would be apt to make 
it rife from the plate. 

When the plate is thus uniformly and 
thinly covered with the varnifh, it muft be 
blackened by a piece of flambeau, or of a 
large wax candle, which affords a copious 
fmoke; and fometimes two, or even four, 
fuch candles are ufed together for the fake of 
difpatch, that the varnifh may not grow 
cold, if that were poffible, during the opera** 

a tion. The plate muft then be heated again, 
i| in order to the varnifh’s being blackened, that 

it may be in a melted ftate when that opera¬ 
tion is performed; but great care muft be 

i taken not to burn it, which, when it hap- 
:> pens, may be eafily perceived by the varnifh 
n ifnoking and running into little lumps, as if it 

had contracted fome foulnefs. The following 
expedient is made ufe of, for the more com- 
modioufly blackening the varnifh, being par¬ 
ticularly neceffary where the plates are large. 
Fix a ftrong hook in the beams of the boards 

of 

a 

Hi 
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of the roofing of the room, through which 
pafs four pieces of cord of equal length, at 
the end of which are fixt four iron rings of 
about four inches diameter. The four props, 
which hold the corners of the plate, muft 
be fattened to thefe rings, and the plate, being 
thus fufpended in the air, with the yarnifhed 
fide downwards, may be blackened with great 
convenience. But this is not, however, abfo- 
lutely requifite, except in the cafe of large 
plates, that could not, without difficulty, be 
held up, unlefs this, of fome other fuch con¬ 
trivance, were made ufe of 

It is proper to be very cautious in keeping 
the flambeau or candle at a due diftance from 
the plate, for fear the wick may touch the 
Varnifh, which would both fully and mark it. 
If it appear that the black have not pene¬ 
trated the varnifh, the plate muft be again 
placed, for fome little time, over the chafing- 
diffi; and it will be found, that in proportion 
as the plate grows hot, the varnifh will melt 
and incorporate with the black, which lay 
above it, in fuch manner that the whole will 
be equally pervaded by it. 

Above all things* the greateft caution fhould 
be ufed in this operation to keep all the time 
a moderate fire, and to move frequently the 
plate, and change the place of all the parts 
of it, that the varnifh may be alike melted 
every where, and be kept from burning. 
Care muft alfo be taken, that during this 
time, and even till the varnifh be inti rely 

cold* 
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cold, no filth, fparks, or duft fly on It, for 
they would then flick faft and fpoil the 
work. 

fjl 

SECTION VL 

Method of applying the hard varnifo 

on the plate, and of blackening and 

drying it. 

'HE plate being perfectly cleanfed, and 
freed from greafinefs, by the means 

before directed, it muft be put on a chafing-*- 
difh, containing a fmall fire; and when it is 
become moderately hot, it muft be taken off 
again, in order to receive the varnifti, which 
muft be thus laid on* Take a proper quan¬ 
tity of the varnifti, and putting it on the end 
of the finger with a flick, or other fmall in- 
ftrument, touch the plate with it gently, in 
order that it may be fpread in fmall fpots of 
the fame fize, at as equal diflances as poffible 
over every part; and if the plate cool too fnuch 
before the whole be finifhed, heat it again as 
at firft, carefully preferving it, neverthelefs, 
from any duft or foulnefs whatever that may 
be liable to fall upon it. When this is done, 
having made the fiefhy part of‘the hand, be¬ 
low the little finger, thoroughly clean, beat 
gently with it on the plate, till all the fpots 
of the varnifti are driven together, and cover 

, equally 
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equally and uniformly the whole extent of the 
polifht fur face. 

After this beating the varnifh, the fame paft 
of the palm muff be paffedover it, in a Hiding 
direction, as if to clean it, in order to lay the 
varnifh yet more fmoothly and equally. But 
the greateft cautioiwmuit be obferved with 
regard to two points. The one is, that the 
varnifh lie very thin op|iie plate ; the other 
is, that there be no fweat on the hand,-became 
the moifture would flick to the varnifh, and 
when it is to undergo the effedl of the fire, 
would make, in boiling, little holes in it, that 
are almoft invifible; and which, without great 
care, when the aquafortis comes to exercife its 
force on the work that has been engraved* 
would, at the fame time, exert its power on 
the copper, in thefe little holes. 

The above are the directions given by Mr. 
Le Boffe for performing this operation. But 
fpreading the varnifh on the plate with the 
hand is fubjedl to great inconveniences, as he 
himfelf has remarked in more than one par¬ 
ticular. Firft, in that of burning the hands* 
which is fcarcely poffible to be avoided. Se^ 
condly, in producing little imperceptible holes 
in the varnifh, which fuffer the aqua forth to 
reach the plate in wrong places, and eat fpotS 
in many places of the copper. To avoid thefe 
accidents, it is better, therefore, to ipread the 
varnifh with a little ball, or puff, made of the 
cotton and taffety, as is done in the cafe of the 
foft varnifh. 

The 
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The varnifh being then equally fpread in 

manner, the way to blacken it is to take 
a large candle of good tallow, which is well 
lighted, and does not emit any fparks, and 
to fix the plate over it, with the varnifhed fur- 
face downwards, fupporting it by refting one 
of the corners againft a wall, and holding the 
other in the'Siand, and obfervlng alfo that 
the fingers do not touch any part of the var- 
nifii The candle, by this means, being kept 
perpendicularly under it, the flame will rile 
againft the varnifh, and may beTuffered to 
approach it as near as poffible, provided the 
fnuff do not touch it, and in this manner it 
muft be moved under every part of the varnifh* 
till fuch time as the whole (hall be made diffi¬ 
dently black; but the candle fhould be fnuffed 
when there is occafion, in order that it may 
afford its fmoke more copioufly. This being 
finifhed, the varnifh muft be baked or dried 
in the manner below direded; but, in the 
mean-time, it fhould be placed where it may 

> be fafely preferved from all dirt. 
This alfo is the diredion of Le Boffe for 

I blackening the hard varnifh, and it is a very 
II expeditious manner, except in two points. 

The one is, that, inftead of a tallow candle* 
it is much better to employ a piece of flam¬ 
beau, or a candle of unbleached wax, folded into 
two, or even four parts, and lighted at the end 
of each, in order to raife a more plentiful fmoke. 
The other is, that, inftead of holding the plate 
in the air with the hand, which is very trouble- 

Vol8 IL H fame 
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feme when it is large, and whenfmall occafions 
frequently the' burning the hand, one or more 
props fhould be ufed for the fupporting it more 
eommodioufly, and preventing thele embar- 
raffments. The method of doing this may be 
found in the inftrublious already given, p. 92, 
for the management of the foft varnifh, the 
operation being the fame in both thefe cafes. 

The plate being thus blackened, the next 
concern is to dry or harden the varnifh ; to 
which end it is proper to have a quantity of 
burning coals that fend out no fparks, or at 
lead; as few as poflible, and to prepare a coal 
pan of the fhapeof the plate, but bigger, every 
way, to place it over. The operation may be 
performed in a chimney, by the aftiftance of 
two dogs to fupport the plate over the pan of 
coals. But before it is put there, a napkin, or 
feme fuch thing, fhould be fixed above, to 
fpread over it, to prevent any dirt of the 
chimney from falling afterwards on the plate. 
It is proper to be particular in the manner of 
preparing the pan of coals, and drying the 
varnifh, becaufe it is a matter of confequence £ I 
and it may be thus performed. | 

In the fir ft place, the coals being kindled, j 
and burning in fuch manner as neither to I 
flame nor emit fparks, they muft be placed in 
a form refembling the fhape of the plate, but I] 
in a greater compafs, by four finger son every r 
fide, putting the greateft part of them to the I 
extremities, and leaving but very few in the I, 
middle. 
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The fire being thus adapted, the plate mud 
be put crofs it on a pair of tongs, or other inch 
utenfil, to reft by that means on the dogs d - 
redly over the middle of the pan. Being left 
there for the fpace of betwixt half a quarter 
and quarter of an hour, allowing mod time 
in winter, the varnifh will appear to fmoke; 
and when the fmoke is found to decreafe, the 
plate muft be removed from the fire, and 
touched at the fide on the varnifh with a 
pointed flick, or little piece of hard wood. 
If the varnifh be eafily raifed by the touch, in 
confequence of its being too foft, the plate 
muft again be put over the fire, as at firfh 
When it has been there a fmall time, it muft 
be touched as before with the flick, and if it 
do not rife cleanly, but with fome force, the 

c plate muft that inftant be taken from the fire, 
and left to ’grow cold. But if, on the firft trial, 
the varnifh. refill very ftrongly to the flick, 
water muft be immediately thrown on the back 
of the plate, to cool it as quickly as poffible, 

| left a longer continuance of the heat render it 
hi too hard, and burn it* It (hould be remem¬ 

bered mod particularly, while the plate is over 
qthe fire, to prevent all allies, or any kind of 
dirt, from getting to it; for, otherwife, they 
would flick fo faft to it that they could not 

uany way be taken off; but after the hardening 
I is finifhed, no mifchief of this kind is to be 
jslmuch feared, fince if by accident the varnifh 
acontrad any foulnefs, it may eafily be wiped 
pff with any thing foft. 

Jrl 2 
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When the varnifh is thus heated, and proved 
to have grey or rough fpots, they may be made 
black and frnooth as the reft, by rubbing them 
with the end of the'finger, and a little tallow, 
or the mixture below directed, and afterwards 
heating them gently, and then prefling hard 
upon them with the palm of the hand in every 
direction. 

SECTION VII. 

Method of making the varnifh white? 

where that colour may be preferred 

to black. 

H E method of whitening the foft 
varnifh is thus. Take white lead well 

ground in wrater, and put it into a glazed 
earthen difh with a little good glue diffolved. 
Put the difh over the fire, and melt and heat 
the whole together. After which take this 
white, which ought to be moderately clear, 
and with a great brufh, or pencil of hog’s 
hair, fpread it as thinly and equally as poflibld 
on the varnifh laid on the plate, and fmoothed 
as above directed, p. 93. Let the colour then 
dry, laying the plate, in the mean-time, flat 
on fome proper fupport. If the wffiite appear 
to take with difficulty on the varnifh, there is 
nothing more required to remedy this default 

thagn 
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fh-an to put a drop or two of ox-gall into the 
composition, and to mix them well together 
with the brufh ufed for fpreading the colour. 

The fame manner may be pradtifed with the 
hard varniih, only it muft be find hardened 
(and dried, the blackening being omitted. 

Mr. Cochin obferves, that there are fome, 
nevertheless, who afiert, that the blackening 
is advantageous, even where the varniih is to 
be whitened; becaufe, in the engraving after¬ 
wards, the hatches would appear darker, and 
confequentiy be more perceptible and diftindl 
to the eye. But to this he anfwers, firft, that 
the black prevents the white from taking hold 
of the furface, and that it is not fate to put 
too much gall, for fear of fpoiling the varniih; 
and fecondly, that fuppofmg the white would 
take hold, it would only appear grey, becaufe 
of the blacknefs under it, at leaf! unlefs it was 
put on fo thick as to fpoil the whole, 

When the varniih is whitened, powdered 
black lead is preferable, in the calking or over¬ 
tracing, to the red chalk, for rubbing on the 
back of the drawing, or the paper interpofed 
betwixt the drawing and the varniih. 

When that which was intended is engraven 
on the whitened varniih, it is proper to take 
off the white before the aqua forth be put on 
the plate. This may be done by putting a 
little common water, heated fomewhat more 
than warm, on the plate; and, with a foft 
and clean fpunge, or rather with the fleihy 
part of the fingers, rubbing upon the white, 

H % that 
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that it may be every where moiftened, and 
then wafhing off the whole with more water 
copioufly ufed, and afterwards drying the 
plate. 

To preferve the white varnifh from injury 
during the time of engraving, it is proper to 
put upon it a piece of cloth or ferge of very 
foft wool, inftead of paper, or, what is better, 
a piece of damafk linen. 

If it be defired to take off the 'white before 
the engraving the plate, it may be done by 
putting fome of the refiner’s, or ftrong aqua 

forth, lowered with water upon it, and fpread- 
ing it over the whole. This readily moiften- 
ing and corroding it, water muff afterwards 
be put on it, to cleanfe away the whole, and 
the plate muft be dried, and may be ufed as if 
it had not been at all whitened. 

SECTION VIII. 

Method of calking and retracing the 

deftgtt on the varnifh of either, 

kind. r 
MR. Le Boffe mentions two methods 

of calking on the varnifh ; the one, 
by drawing the defign upon it by red chalk. 
But, as he obferves it is very difficult to find 
fuch as is very foft and fat, and will not fcore 

or fcratch the varnifh, he gives it up, except 
in 
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111 overtracing, for repairing any thing imper- 
feci, or fupplying any thing omitted after the 
calking by feme other manner. He therefore 
recommends the other method, which is this. 
Draw very corre&dy with a. crayon, pen, or 
pencil, the deiign upon good paper, and red¬ 
den it afterwards on the back with good red 
chalk powdered, by fpreading it on the paper, 
and rubbing it with a piece of linen, in fuch 
manner that the colour may lie equally on 
every part. Then having taken off all the 
powder which is loofe on the paper, pais the 
palm of the hand feven or eight times over it, 
that the red chalk may flick faft to the paper, 
and not daub the varnifh. If in any cafe it be 
neceflary to oil the drawing, as it often happens 
when the defign is turned to the right hand, 
and, confequentjy, being engraved, would 
come to the left; or, if other wife, when it 
ought not, it may not be convenient to fuller 
the defign to be fpoilt by putting the red chalk 
on the back of it; a piece of very thin paper 
fhould he procured of the exact fize of the 
drawing. This paper fhould be rubbed with 
the powdered red chalk inftead of the back of 
the drawing; and, being laid on the plate with 
the red fide towards the varnifh, the drawing 
fhould be put.over it, and fattened to it and 
the plate, in fuch manner that none of them 
can be moved from each other, or vary, with 
refpefl to the fituation of their parts, from the 
manner in which they were at fir ft fixt. To 
do this commodioufly, the heft method is to 

H a ' flick 
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flick them together with fealing-wax, or forne 
other fuch fubitance. The drawing to be en¬ 
graved being thus laid on and fecurely fallen-r¬ 
ed to the plate, the manner of the proceeding, 
in the calking it, is as follows. 

Take a ftift or calking needle, fuch as de¬ 
scribed p. 8T, and pafs over the outline of the 
figures which compofe the delign, bearing 
ftrongly and equally upon every part, elpeci- 
aliy where two papers are in quettion; for, if 
the drawing itfelf be reddened on the back, 
there is not occafion for the fame force as when 
another paper, either oiled or not, is added; 
but if the drawing be not reddened, and the 
colour be on another paper, which, together 
with the drawing, makes two under the ftift, 
there is confequently occafion for double the 
force that would be wanting if it was only 
exerted on the paper of the drawing alone* 
This being done, it is proper to examine that 
all the outlines of the drawing, over which the 
ftift has been pa fled, be marked, imprinted, 
or calked on the varnifh of the plate. After 
which, if the drawing itfelf was reddened on 
the back, it fhould be taken off, by lifting it 
up perpendicularly and ftraightly from the 
plate, carefully avoiding its rubbing in the leaft 
on the varnifh; and, if the colour be on 
another paper, the drawing mud be firft re¬ 
moved, and then that rauft be lifted off with * ' * 
the fame care. The varnifh being thus un¬ 
covered, the traces of red which are formed 
ppon it muft be gently ftruck with the flefhy 

part 
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part of the palm of the hand; and as this i$ 
doing, the palm of the hand ihould be wiped 
from time to time with a clean linen cloth, 
to take off the red that may ftick to it, and 
prevent its being carried from one part of the 
plate to the other. Being thus beaten in every 
place, it will be found that the outlines, which 
were red before, will have become whitifh, 
and be fixt firmly to the varnifh by this treat¬ 
ment. 

A large brufh pencil of the kind mentioned 
in fpeaking of the inftruments, or, what is 
better, the feathered part of a large goofe quill, 
muft be then ufed to wipe or fweep every part 
of the varnifh, fo that not the leaf! fouinefs 
may remain; and to do this the better, it is 
proper to lay the plate on a beih, or other 
Juch Hoping furface. 

When a picture or drawing is intended to 
be engraven on the fame fize, and turned the 
fame way on the plate, fo that the print will 
be turned to the oppofite or contrary fide to 
that of the original, a thin piece of paper var- 
nifhed with the Venetian varnifh, very dry 
and tranfparent, mult be fixed to. it. Upon 
this paper, the lines, of the original, which 
will appear through it, muft be marked with 
a crayon of red chalk, and afterwards calked 
upon the varnifh, by reddening the back of 
this varnifhed paper, or by interpoftng another 
paper, not oiled, but reddened according to 
the manner above directed, betwixt the oiled 
paper and the varnifh. 
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The methods of calking may be praCtife4 
in the fame manner on both the kinds of var- 
nifh, only it is proper to be cautious,^ in the 
cafe of the foft varnifh, not to bear too 

■ftrongly on the jlift, which is, neverthelefs, 
very allowable with refpeCt to the hard, as 

it would flick the paper to the varnifh and 
fpoil it, 

The back of the defign, or of the oiled 
or other paper, where fuch is ufed, inftead of 
being rubbed over with red chalk, may be 

coloured with white lead, where the tracing 
may be more agreeable of a white colour than 
red. 

This is the method of calking, when the 
print is intended to be turned to the contrary 
fide with refpeCt to the picture; but more 

particular directions concerning the manner 

will be found in the jSrft volume of this work, 
under the article Calking. When the print 

is intended to be turned the fame way with the 
picture, or drawing, the defign muft be coun- 
terproved upon the varnifh by the method 
directed in the next fectiom 

When it is defigned to engrave a defign left 
than it is in the original, a certain number 
of fquares muft be (lightly traced with a crayon 
on the picture, print, or drawing, over the 
whole furface; and the fame number of fquares 
muft be made likewife on the paper, which 
is to be the ground of the defigned fketch, 
but diminifhed in the proportion the original 
is intended to be reduced. Afterwards the 

(ketch 



(ketch mu ft be drawn by the eye, taking 
care to place every part, found in the ori¬ 
ginal, in the fqtiare which anfwers to it in 
the paper or ground of the (ketch. This 
is called by artifts redii&im by the fquares; 

but this and feveral other methods of re- 
duddbn are explicitly defcribed in the firft 
volume of this work, under the article Re¬ 

duction. 

r—~^----— ---~-ts: 

SECTION IX. 

Method cf counterproving the dejign 

upon the varnifbed plate5 in order 

that the print may be turned the 

fame way with the piclurey or ori¬ 

ginal drawing* 

AFTER' having taken the drawing on 
the varnifhed paper, in the manner 

above-mentioned, with very foft red chalk, 
or rather with red ink, made of red chalk 
tempered wdth water, a piece of paper muft 
be had of the fame iize as the drawing, and 
diptnin water, juft in the fame manner as if 
intended to receive the impreffion of a print, 
directions for which are given below. The 
drawing muft alfo be (lightly moiftened with 
water; but caution muft he obferved to pre¬ 

terit its (baking through to the fide drawn 
upon, 
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Hpori as that would hinder the chalk fro 1x3, 
giving the counter-proof. The drawing being 
thus prepared, a copper-plate muft be taken 
of at lead an equal magnitude, that when 
the drawing is laid upon it the Tides may not 
reach beyond it. This plate muft be put 
iipon the table of a printing-prefs, not for¬ 
getting to cover it with a piece of moiftened 
paper that will fit it, to hinder its dirtying 
the drawing which muft be laid on the plate, 
with the fide drawn upon upwards. The 
drawing muft then be covered with the white 
paper, prepared to receive the impreflion, 
and fouie leaves of blotting paper, or grey 
paper, moiftened alfo, being laid over it, fe- 
veral of the cloths or blankets, ufed by the 
printers, (of which there will be occafion to 
fpeak more particularly in treating of the 
manner of printing copper-plates) muft be 
laid foftly over the whole, which may then 
pafs under the prefs. It may even undergo, 
the action of the prefs feveral times, to render 
the counter-proof more ftrong: which being 
done, and the drawing uncovered, it muft be 
examined how well it has marked the white 
paper. The paper, while frefh re-calked in 
this manner, fliould be put immediately upon 
the varnifhed copper, without giving it time 
to dry, and palled under the prefs, for it can be 
no more ufed as a counter-proof; and the prefs 
fhould then be well clofed upon it, by turning 
It fiowly and equally, in order that the chalk 
may the better mark the varnifh. But the 
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plate fhould only pafs once under the prefs, 
for fear the ftrokes ihould be made double. 
When this operation is finifhed, it will be 
found that there is a counter-proof of the 
drawing on the plate, turned the fame way 
as it was defigned in the drawing, or the ori¬ 
ginal picture, but with much more fpirit 
than can be given by calking with a ftift. 

To place the paper, containing the coun¬ 
ter-proof, more exactly on the plate, the draw¬ 
ing ought to be marked at firft with four 
lines, ftrong and eaiy to be re-calked in the 
middle of the four tides; which may be done 
by delineating crofs the drawing two lines, 
the one lengthways, the other crofsways, that 
intercept each other at right angles in the 
centre. The four middles of the four fides of 
the varniihed plate fhould likewife be marked 
at the fame time, on the edge of each fide. 
A counter-proof of the lines on the drawing 
being marked, along with the reft of the' 
delign, on the white paper, it muft be prickt 
at the extremity of them with a pin, in order 
that, in placing it afterwards on the plate, one 
may fee on the back where thefe lines which 
mark the middles are, and put them exadlly 
oppofite to thofe which are marked on the edge 
of the plate. The counter-proof fhould be 
faftened to the fides of the plate with a very 
little wax; becaufe, other wife, being crufhed 
under the prefs, it may be fpread to the places 
that require to be engraved. 

f There 
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There is fometimes occafion that the parts 
of a print fhould be on the fame Tides as the 
picture, or original drawing, as there muft 
always be, when any adtion is to be reprefented 
that is done with the right-hand, and which 
would otherwife appear in the print to be 
done with the left, if it was engraven on 
the plate the fame way as the original. In 
fuch cafe, the counter-proof rnmft be imme¬ 
diately made from the fketch on the plate, 
without re-calking it firft on the white paper* 
as was above directed; and, on this occafion, 
the fketch may be drawn with white lead* 
which will mark it fufficiently oh the varnifh; 
but would not do fo well where paper is in. 
queftion, nor could not, befides, admit of 
giving two impreffions. By this means the 
print will be brought to turn the fame way as 
the picture; but it is neceflary then to en¬ 
grave with a looking-giafs, as we fhall explain 
below. 

When the fketch is to be calked in the 
fame manner upon the plate as it is drawn 
after the pidture, and there is no occafion to 
make a counter-proof, this muft be done. It 
muft be drawn upon the varnifhed paper, 
and that fide of the paper, which is drawn 
upon, muft be turned towards the plate; 
and having put betwixt them a paper, co¬ 
loured as above with red chalk, the fketch, 
thus turned a contrary way, muft^be calked, 
in order that it may come the right way in 
the print. 

To 
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To engrave with a looking-glafs, when the 
fketch is re-calked on the plate, in the direc¬ 
tion oppofed to the original, the picture or 
drawing mud be put before the glafs, and 
placed betwixt it and the perfon who en¬ 
graves, in fuch manner that the back may 
be towards him, and the front towards the 
glafs, and then the defign will appear turned 
the fame way as it is marked on the plate. 
But this, neverthelefs, is not practifed, ex¬ 
cept in engraving fmall fubjects; for it be¬ 
comes inconvenient when any larger pidture 
or drawing comes in queftion; and it is 
therefore better in fuch cafe to ufe a counter- 
proof. 

Whatever method is purfued at firft in 
marking the {ketch upon it, the varnifh mud 
be always re-melted, to hinder its being 
effaced. This is done by heating the plate 
with paper burnt under it, moving it from 
time to time, that it may not be heated more 
in one place than another, and that the var¬ 
nifh may not be burnt. When it appears to 
be melted in an equal manner every where, 
the plate mu ft be removed, and fet by to cool 
in an horizontal pofition. 
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SECTION X. 

Of the general manner of engraving 

oil both kinds of van nips* 

^T^HERE are feveral things to be con- 
1 fidered in engraving, as a variety of 

lines and hatches are to he made of diffe¬ 
rent magnitudes, fome flraight, and others 
curved. It muft be imagined, that to make 
very final! lines, very fmall needles muff be 
ufed ; and for the larger, fuch as are bigger, 
with a larger point, and fo of the others. 
But it is neceflary to obferve this, that, with a 
large needle whetted to a fhort point, it is 
difficult to' make a large * ftroke, except by 
three ways; The firft is, by bearing very 
ftrongly on the needle, the point of which be¬ 
ing fhort and thick, it makes itfelf a very large 
paffage; but if this manner be well confider- 
ed, it will be found that the broke cannot 
come out neat and fair; becaufe the round of 
the point does not cut the varnifh, but thrufts 
it forwards before it. The fecond manner is, 
by the making feveral ftrokes extremely near 
each other, and enlarging them at feveral dif¬ 
ferent times; but this is tedious and difficult. 
The third confifts in making a ftroke mode¬ 
rately large, and leaving the aqua forth on it 
a long time ; but there is more to be laid 

with 
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with regard to this, as will be £hewn in its o ’ 

proper place. 
The above are the directions of Mr. Le 

BolTe; who adds, that, from the experience 
which every day afforded him, he found that 
the oval-pointed needles were more proper to 
make large ftrokes than the round-pointed; 
becaufe they cut by their fide, which the 
others are not capable of doing. He further 
proceeds in his inftrufitions, thus : 

The round-pointed needles for engraving 
fhould be whetted very round, in order that 
they may turn freely on the plate; and, above 
all, they fhould have their points very keen, 
that they may cut the varnifh and copper 
cleanly on every fide; and if it be perceived 
that the needle does not pafs freely every way, 
it may be taken for granted that it is not 
whetted round. 

If lines or hatches, whether ftraight or curved, 
are to be made of the fame thicknefs from one 
end to the other, common fenfe dictates that 
it is requifite to bear equally on the needle in 
traverfing the whole length of the Broke. 

If ftrokes are to be made that decreafe 
during their whole length, it is eafily con- 

: ceived, that the method of doing it is to 
bear more ftrongly on the needle at firft, and 
to diminifh the force gradually in advancing 
to the further part, lightening the hand 
continually, and gradually, from one end to 
the other, according to the inequality of the 
thicknefs defired. 

* Vol. IT. I If 
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If it be required to make ftrokes that 
are thickeft in the middle, and grow gra¬ 
dually fmaller towards the extremities, it 
mull he done by bearing lightly on the needle 
at firft, but increafmg the force till the 
middle of the ftroke be formed; and then 
lightening the hand in proceeding towards- 
the other end, in the fame proportion as the 
force was augmented in palling from the op- 
polite end to the middle. 

What has been here faid of the three forts 
of ftrokes, which make fix forts of lines, fuf- 
fices for all the forms of hatches that can 
occur in (hading any defign whatever. 

If it be defired that the work fhould re¬ 
ferable that done by the graver or tool, the 
needle mull be very ftrongly borne upon, where 
it is required that the hatches fhould be broad, 
and very gently in the places where they ought 
to be narrow; for, it is very evident, that 
when the work is made on the varnifhed 
copper, and the aqua forth applied, it will 
hollow out more readily, and powerfully, 
the ftrokes or hatches where the needle has 
been borne upon with greater force, than in 
the* other places where nothing more has been 
done, than, as it were, removing the varnilh. 
But then there mull be fome other aid 
given, as will be fhewn hereafter, in fpeaking 
of the hollowing effeft of the aqua forth y 

and by this the work may be executed ac¬ 
cording to the full intention. 
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If, after engraving with a fmall needle, it 
be required to enlarge the broke more, it 
is neceffary to go over it again with another 
needle that mult be fhort and thick, accord¬ 
ing to the largenefs of which the broke is 
wanted, and to fink deep with it the thickeft 
places of the hatches. This is to be done in 
the cafe of the round-pointed needles; but 
more principally in that of the oval-pointed; 
and by proceeding in. fuch manner, the plates 
will afford many impreffions. 

It remains to treat of the manner of taking 
affiftance from the ufe of the echoppes, or 
needles whetted to an oval point. The avail 
when it is defired to enlarge, or render thick¬ 
er, any hatches or ftrokes, or where hatches 

; or ftrokes are required to be of fuch thick- 
! nefs, that the laying afide the round-pointed 
i needle is unavoidable. This fhould never 
I be done, however, but where there is found 
j an abfolute occafion, as the round-pointed 

; enter much more keenly into the copper 
li than the oval-pointed. The esceffive thick- 
j nefs of the ftrokes, which is requifite to 
)i be made on certain occafions, often creates, 

i neverthelefs, the neceflity of having recourfe 
:! to oval-pointed needles; in which cafe, all 

jn that is to be done, as I have faid before, 
ciconfifts in this; that having made the thick 
. i ftrokes with the • oval-pointed needles, they 
afmuft be ftro.ngly retouched with one of the 
‘illargeft of the others, whetted to a ftiort and 
Liround point in the middle; and this is to be 
II , , ... I 2 done 
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done principally in the places where they are 
the broadeft. 

The manner of holding the oval-pointed 
° ^ * -i 

needle is the fame as that ot holding a pen, 
except that the face or cut part of the pen is* 
turned towards the palm of the hand, and that 
of the oval-pointed needle generally towards 
the thumb. This is not, however, becaufe 
it is impracticable to turn or manage it in any 
other direCt-ion, for the oval or flat part may 
be turned towards the middle linger; but 
becaufe it is the rnoft convenient method of 
handling the inftrument, and affords alio 
the means of ufing great force with fteadi- 
nefs. 

There are fome engravers, who, having 
made narrow ftrokes with round-pointed 
needles, re-touch them again with the oval- 
pointed, in order to make them broader in 
the neceffary places. But it is better to make 
them firft with the oval-pointed, and then to 
re-touch them with the round-pointed; be¬ 
caufe the latter enters better into the hollow 
traces left by the firft than they in thofe 
made by the latter; and the lines which | 
are made this way are much more cleanly 
cut. 

Thofe who are capable of ufing the graver, ! 
may enlarge the hatches with it, after the.I 
aqua forth has had its effeCf on the work, better! II 
than by the method juft mentioned, and! 
the ftrokes will be much fairer. It is proper! 
to add, that, in engraving on the.varnifh, the! 

d neediest 
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needles, both round and oval-pointed, fliould 
be held as perpendicularly, or ftraignt on the 
plate- as is poffible. The habit alio ihould 
be acquired of moving them brifkly, that 
the hatches may be more clean and heady; 
and, on this account, the inftruments fliould 
never be ufed but when they are well 
fharpened, and in the beft order, to keep 
them in which, they fliould be often whet¬ 
ted. 

It may be like-wife well to fubjoin, that the 
foftenings which are given to the lights in any 
defign, as alfo all the diftant objects, ought 
to be worked with very fmall needles, and 
a gentle force on them; but the lines fliould 
be ftrongly funk in the places that ought to 
be more flunking to the eye, as the (hades, 
to the end that a great part of the foftenings 
and diftances may be covered, after having 
been corroded a fhort time by the aqua forth^ 

in the manner below directed; for it is ob¬ 
vious that the needles, which have made the 
hatches near the lights, have had very little 
effect on the copper; fo little, indeed, as 
fcarcelv to take off the varnifh; for which 
reafon, in applying the aqua forth to them, 
it corrodes or hollows lefs ftrongly by much 
there than upon the ftrokes that have been 
made with more force, in fuch manner, 
that having covered, at the fame time, all 
the diftant objects, the places, thus ftrongly 
touched, will have more effedt than the others. 
The doing this judieioufly, makes one of the 

I 3 prin« 
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principal points of fkill in the art of engrav- 
ing with aqua forth. 

One thing more may be likewife added, 
that it is neceffary to be careful to brufh, or 
wipe off, with a large pencil, or, in default 
of fuch, the feathered part of a quill, all the 
fmall parts of the varnifh or copper which 
the needles have cut off in the graving, that 
they may not flick in the hatches, for that 
would caufe fcratches to be made upon the 
varnifh, in moving the paper, w7hich is put 
to preferve it in leaning upon it. 

The manner of engraving on the foft varnifh 
is much the fame wTith that of the hard, ex¬ 
cept that it muff be done more delicately, and 
with greater precaution, to prevent damaging 
the face, on account of the foftnefs of the fub- 
fiance, which makes it more fufceptible of 
injury, from flight violence. The needles alfo 
may be the fame in both kinds of varnifh, 
though fome painters rejedt the oval-pointed in 
the cafe of the foft, notwithftanding they are 
very ufeful, especially in engraving architecture. 
But this muff be left to the choice of each artift, 
as it may fuit his own particular manner of 
working. The ufe of the oval-pointed needle 
is indeed good for engraving everything that 
admits of a coarfer manner, as ground, trunks 
of trees, vralls, &c. wdffch demand firength 
■with nibbled work, as we fhall fee hereafter. 
It may be remarked here, that though this 
inftrument feems fit for making large ftrokes, 

it may neverthelefs be ufed alfo for making the 
moft 
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moft fine and final!, by holding It on the 
flraiteft fide; and v if any perfbn be well 
practifed in the .life of the oval-pointed needle* 
they may completely etch a whole plate, 
-without any other inftrument, by furrowing it, 
more or lefs, according to the largenefs of the 
ftrokes they would make. 

The greateft care ought, as has been juft 
before intimated, to be taken, in preferring 
the foft varnifh on the plate; for it is very li~ 

1 able to be fcratched or bruited in the engrav¬ 
ing, by the rubbing or touching with any 
hard body. There are feveral methods, how¬ 
ever, of fecuring it; of vchich, one is to 
have a kind of defk, where the plate may be 
put; and fixing a frame, or rail, on the defk, 
on each fide of the plate, to lay narrow 
boards crofs them; on which the perfon en¬ 
graving may lean without touching the part 
of the plate which is betwixt him and that he 
is working upon. 

Another method ufed by feme is, to work 
with the plate upon a kind of eafel, in the 
manner of the painters, and it is a very good 
manner; but few perfons can foon accuftom 
themfeives to it. The molt eafy way, is to 

have a table, in the manner of a defk, and 
putting a proper piece of either white or brown 
paper on it, to lay the plate upon the paper, 
and with a linen napkin of diaper, or da- 
mafk, ufed till it be foft, and folded very even, 
to cover that part of the varnifh which re¬ 
quires it in the graving. The napkin fhould 

I 4 be 
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be very foft and pliable, and folded into lour 
doubles; and it ferves extremely well to reft 
the hand upon in working, as the leaves ot 
paper in the cafe of the hard varnifh. Inftead 
of the linen, a piece of fheep’s ikin, dreffed 
in oil, may be tiled, with the foft fide turned 
towards the varnifh; and, on leaving off work¬ 
ing, all the plate may be covered with this 
ikin, to prevent, any dirt falling on it, or 
other accident damaging it. What is moil 
to be feared in this method, is the leaning too 
ftrongly on the napkin or fkin; becaufe the 
buttons of the fieeves of the coat, or of the 
fhirt, may eafily, in bearing on it, hurt or 
ipoil the varnifh; for which reafon, they who 
work in this way fhould never have buttons 
on the under part of their fieeves, or fhould at 
leal! be very careful about them. 

If it happens that, by fome unlucky accw 
dent, the varnifh is fcratched in any part of 
the plate, the injury mull be repaired by 
taking the Venetian varnifh, commonly called 
the painters varnifh; and, having tempered it 
with a little lamp-black, to cover, by means 
of a fmall pencil, the fcratches, flaws, or falfe 
llrokes, with the mixture. This invention, 
which is of late date, is extremely uleful, ;is, 
the plates thus repaired may be equally well 
graved upon; and the aqua forth will do its 
office there as effectually and cleanly as in 
any part of the varnifh; for which reafon, if 
any fault is made in the work, by putting 
batches where there ought to be none, or 
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turning others the wrong way, they may be 
covered in either a greater or leis ipace by this 
mixture; and, when it is dry, may be engraved 
afrefh; and this may be repeated on the fame 
part, where neceffary, without the leaft in¬ 
convenience, for any number of times. The 
varnifh ufed for this purpofe fhould be new, 
for keeping renders it thick, which prevents 
its covering fo evenly what is employed to 
deface; and, when any place is covered with 
it, great care ought to be taken not to prefs 
too ftrongly on the napkin or {kin laid over it 
till fuch time as it be perfectly dry, not only 
for fear of bringing it off by its flicking to 
them; but alfo, left any lint, or wool, may 
be left by them upon it, which would hinder 
its being engraved over again in a proper 
manner. 

If the varnifh fcale in working, that is to 
fay, will not fuffer itfelf to be cut cleanly, but 
riles in fmall flakes, as happens more particu¬ 
larly in winter, it is a proof that it is too hard. 
In Inch cafe, the flaws, or part where it has 
fcaled, muft be covered with the Venetian 
varnifh and lamp-black, as has been above 
directed; and a gentle fire of hot allies muft 
be put betwixt the table and the board on 
which the plate lies to be engraved, to foften 
it by the warmth, and render it more yielding 
to the needle. 

With refpedt to thofe who work on the foft 
varnifh, with the plate put on an eafel, they 
do not run the fame rifk of having the varnifh 

bruifedj 
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brtiifed, nor have occafion fo frequently to 
wipe the plate; becaufe, being placed obliquely,' 
the little fcales of varnifh, railed in the 
graving, fall off of themfelves. The eafel 
may be the fame as that ufed by the painters; 
and the only difference in the whole is, that 
in one cafe a pencil is ufed, and in the other 
a needle; except that it is neceffary, in the 
cafe of engraving, to have the eafel ftrong, 
and very firmly fixt, that it may not fhake or 
give way in bearing ftrongly againft the plate, 
which is neceffary in a greater degree where 
large ftrokes are to be made. It is faid that 
Caliot worked in this manner on account of 
his health, which he fiippofed to fuffer from 
a more bending pofture; for which notion he 
had probably great reafon, as many others may 
have, in parallel circumftances. 

Notwithflanding the moft ancient, and the 
moil common manner of engraving, is to ufe 
needles which cut, and make fome impreffion 
on the copper; yet there are, neverthelefs, 
very able gravers who employ needles that 
do not cut at all; and this practice appears 
advantageous with refpecf to the effect that 
the ftrong aqua forth has upon the varnifhed 
plate; for it often happens, in tracing an 
outline, or in fome touches made with a cut¬ 
ting needle, that the exactnefs with which it 
is endeavoured to be done, occafions, without 
its being perceived, a greater bearing on the 
needles, fo as * to make it enter more deeply 
into the copper in thefe places than in any 

other$ 
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oilier, which caufes them to be more corroded 
than the reft, and produces fpots too fharpby 
marked; inftead of which, the blunter-pointed 
needles, not hollowing the copper more in 
one place than another, fuffer it to be alrnoft 
equally corroded every where, according to 
the proportion of the needles employed, and 
confequently produce a grey effect, very ad* 
vantageous for touching properly on fame 
occafions. 

On the other fide, it may be faid, with re* 
fpect to making an imprefilon on the copper* 
that it gives more fpirit and firmnefs, than 
when the needle only glides over the furfaee* 
and has no hold of any thing; for which 
reafon it is expedient, where a plate is prepared 
for great defigns, and the graver is to have a 
conliderable fhare of the work, to make ufe 
of blunt needles, and to coniine thofe with 
cutting points to engravings in final!, which 
ought to be prepared differently, as we fhall 
fee below. It is to be remarked, with regard 
to the needles which cut, that they fhould be 
borne hard upon in making the hatches that 
form the mafles of fhade, without which they 
become lean; for, in proportion as the ftroke 
is intended to participate of the largenefs of the 
needle with which it is made, almoft all the 
iharpened part of the needle muff be intro-* 
dnced into the fubftance of the copper, other-? 
wife, a large needle and a fmall one would 
make ftrokes of nearly the fame breadth; but 
however large the hatches may be made, it is 

proper* 
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proper, neverthelefs, to put many of the 
ieconds, below fpoken of, into the {hades 
before the firft: corrofion, that the aqua forth 

may give all the poffible aftiftance to the force 
of the effeft; which, after long corrofion, 
would be flight from one ftroke only. 

-----—-- .. .....-.,i......... 

SECTION XL 

Principles refpeSHng the manner of en~ 

graving, with the methods applicable 

to particular fubjeEt$+ 

r I1 H E plate being prepared and calked, 
1 the terminations of the {hades and 

demi-teints fhould next be marked out. But 
the artift himfelf fhould calk the defign, and 
never truft it to others, in order to have it as 
correft as poffible; for though errors might 
be amended in the engraving, yet it is better 
to be certain of a true guide than to grope 
out the way, efpecially as unavoidable faults 
enough will be committed, after the mo ft 
aftiduous care, without giving room for more, 
by the neglecft of due precaution. 

Engraving differs from drawing in this, that 
in the firft, they begin by preparing the foft 
ihadcs, and give afterwards the touches upon 
them; but that, in the latter they put the 
touches firft, after which they add the {hades 

to 
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to them. The reafon is, becaufe they can¬ 
not re-enter the ftrokes in the foft varnifh, 
which has not refinance enough to keep the 
needle fteady, and prevent its deviating from 
the line of the ftroke already made. It is not 
neceffary, however, to draw every where with 
the ftift the fketch of that which is to he 
engraved; becaufe it may prove, in the pro- 
grefs of the work, that parts may be, in that 
cafe, traced which were not neceffary. The 
little parts fhould therefore be traced, according 
to the occafion there may be, to place the 
fhades in marking the principal touches; and 
the fide of the light fhould be afterwards drawn 
with a very fine needle, or even by fmall dote, 
or ftipling, (as the working with fuch dots is 
called) if they be in the cafe of flefh, forming 
ftrokes only in the places which ought to be 
more apparent. Thefe ftrokes ought alfo to 
be accompanied, if in the cafe of flefh, by 
home points or dots; or, if in draperies, with 
other ftrokes or hatches, that they may not 
be lean and hard by ftanding alone. En¬ 
graving is at the beft but too hard of itfelf, 
on account of the necefhty there is to leave 
white between the ftrokes; for which reafon 
it fhould always be made an objedt of purfuit 
to find out the fofteft and richeft manner pof- 
lible, as it is not practicable to make a thick 
and full ftroke, that will not at the fame time 
be black, to’ imitate the foftnefs of the pencil 
or crayon, which make them broad, and yet, 
at the fame time, tender, it is neceffary to 

make 
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make ufe of feyeral very narrow ftrokes, the 
one at the fide of the other, or of points, or 
final! dots, to accompany what is traced with 
a very narrow line, as a fhade, that it may be 
fweetened by them. The fame thing mult be 
cbferved in the touches of the fhades, and 
care muft be taken, that the lines, in the 
middle of a touch, be made ftronger than 
thofe at the extremities. The fhades are en¬ 
graved laft by hatches ranged in a regular 
order. 

Engraving being to be confidered as a man¬ 
ner of painting, or drawing with hatches, the 
beft and moft natural manner of taking the 
ftrokes is to imitate the touch of the pencil* 
if it be a pidture that is copied; and there is 
fcarcely any picture done in a mafterly way* 
where the management of the pencil is not 
difcoverable. If it be a drawing, the fame 
manner of hatching fhould be followed as if 
it was copied with a crayon; but this is only 
with refpedl to the firft order of ftrokes; for* 
with regard to the fecond, it muft he gone 
over in the manner that beft coriftitutes the 
form conjointly with the firft; and, by its 
affiftance, ftrengthens the fhades, and termi¬ 
nates the edges of them, in a manner a little 
flat, that is to fay, a little cut and without 
fweetening. This muft not be continued in 
the reflections when they are tender; but 
they fhould be left a little more light than 
they ought to be when the plate is finifhed* 
reierving to the graver* which ought to com¬ 

plete 
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plete the work, the bufinefs of lengthening 
thefe ftrokes to darken the reflections, and 
take away from them the tranfparency, which 
renders them too like to the parts that are in 
full light. If the fhade he very ftrong, and 
the reflection alfo, it mull then be engraven 
with two ftrokes, by a large needle, and the 
reflection, in the fame manner, with two 
ftrokes, but by a fmaller needle. 

In the forming the ftrokes, where there are 
feveral orders, thefe rules ihould be obferved. 

The firft ftroke fhould be made ftrong, 
bold, and clofe; the fecond a little finer and 
more diftant; and the third yet fmaller and 
more free or wandering. This may be either 
done with the fame needle, by bearing more 
or lefs ftrongly on It, or rather by changing 
the needle, and ufing fuch as are of a different 
thicknefs, if the fubjeCt that is engraved abound 
with bright and fine colours. When the double 
and triple ftrokes are nearly alike, they pro¬ 
duce a dull and heavy colour, which does not 
attraCt the eye; and, on the contrary, when 
they are unequal with refped to each other, 
they make a more pleafing wrork, and fuch as 
is better adapted, in the parts where the light 
falls in the linen, in rich fluffs, &c. The 
firft ftroke ought not to be ftiff, it is to give 
the form; the fecond is, as it were, to paint; 
and the third to foul and deftroy certain things, 
that the work may not be every where of equal 
beauty; it ferves alfo to glaze the ftrong (hades, 
which, without that, might be of too hard a 

nature; 
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nature; but it fhould be ufed with difcretioru 
If the firft and fecond be fquare, the third 
ftroke ought to be in the lozange pofitiorl, 
upon one of the others; and, on the contrary, 
it fhould be fquare upon one of the two, if 
they be in the lozange form, in order that 
there may be always a fquare upon one, and 
a lozange /ipon the others, which produces a 
grain that is very foft and in good tafte. In 
engraving with the aqua fortis, a third ftroke 
fhould feldom or never be made; becaufe 
fomething fhould be left to be done by the 
graver, that the print may prove of an agree¬ 
able colour; belides, it frequently happens, 
that the corroding too much renders it blacker 
than it fhould be; for thefe reafons, we will 
confine our confideration here to the two firft. 

The fecond ftroke ought to be laid on the 
firft, more or lefs, in the lozange figure, ac¬ 
cording to the nature and character of the 
fubjedts that are engraved. Flefh, for ex¬ 
ample, ought to have half lozanges, that the 
third, coming to finifh, may have a good 
effedf, which cannot be if it be laid on 
hatches that are fquare to each other. The 
lozange' ought not, neverthelefs, to be carried 
to excels, becaufe the angles where they join 
become too black, the aqua fortis adding more 
powerfully there than elfewhere. This would 
produce an engraving too coarfe and foul, 
by the quantity of third ftrokes, or of points, 
which muft be put into the fquares to give 
them an unity of tone. And in engraving 

with 
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With aqua forth, the art ill: fhould never lofe 
fight of the manner in which the graver ought 
to finifh the work, but fhould forefee, from 
the beginning, the efifed that the ^-touches 
will have, which are intended to be intro¬ 
duced. 

1 . 

As to other cafes, the having more or lefs 
of the lozange depends on the character of 
the flefii that makes the fuhjed. If it be the 
fiefh of mufcular men, and who are painted 
in a bold manner, there is no danger of fpoil- 
ing it by ftrokes thrown together confufedly* 
but a little inclining to the lozange; but, on 
the contrary, the fiefh of women require a 
more uniform manner of Working, that may 
exorefs the finenefs of their fkin, which a too 

a, ? 

large lozange would break in upon. 
There are, neverthelefs, very able men who 

maintain the contrary, and affert, that the 
lozange is lefs to be feared in delicate fiefh 
than in that which demands a great ftrerigth 
of colouring, having found, when they would 
pufh the efired: with more vigour, that the 
lozanges become incommodious. However 
it may be, fquare hatches fhould be above-all 
things avoided, not being good for any thing 
but to reprefent wood and ftone. It is true, 
excellent pieces of engraving may be found 
where the fquares abound much; but that 
does not hinder its being a bad manner, and 
it is certainly not on account of this particular 
that they excel, for the lozange manner muft 
be allowed to be greatly fofter. The fineffc 

Vol. IL K example 
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examples that can be given, are the prints of 
Cornelius Yifcher, whole talle in engraving 
is, without exception, the be ft that can be 
chofen for imitation. 

Draperies ought to be engraven on the fame 
principles as fiefh; the ftrokes fhould be taken 
in fuch manner that they may exprefs well 
the folds; and to that end it is not proper to- 
be confined to continue a ftroke, which has 
ferved well to form any-thing, when it is no 
longer fit to delineate that which fucceeds. 
It is much better to break it off there, and to 
begin another which may be more fuitable; 
obferving, neverthelefs, that they may ferve 
for feconds one to the other, or at leaft for 
thirds. If it happen to be favourable for a 
fecond, it may be paffed above the other with 
a very fine needle ; if fit only for a third, the 
office may be left to the graver to length¬ 
en it, and to lofe it infenfibly among the 
others. 

In Ihort, there muff be nothing in this kind 
of engraving which favours of conftraint; this 
continuation of the fame ftroke is the cuftom 
only in the works done by the graver alone, 
though even there it is not very neceffary; 
and Bolfwert, who excelled fo much in that 
way, never embarraffed himfelf about the 
matter. It would, neverthelefs, be very in¬ 
judicious to fall into the directions of ftrokes 
diametrically oppofite to each other in the 
fame piece of drapery, when the feparations 
caufed by the play of the folds were not very 
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diftinguiihable; for this would make a drapery 
which would appear eompofed of different 
pieces that; had not any connection one with 
the other. It is this fame oppofition of work, 
joined to the different degrees of colour, that 
the original picture or drawing dictates, which 
ferVes to detach two different parts in any dra¬ 
pery, and to explain to the eye that they are 
not dependant one upon the other; for this 
reafon, the different directions of the ftrokea, 
which form the folds of the fame drapery, 
ought to be made nearly in the fame manner, 
provided that can he done without conftraint, 
referving the liberty of making them in a dif¬ 
ferent direction, when the difpofition of the 
draperies may difcover the doubling of the 
fluff; for then this difference of the ftrokes 
ferves to diftinguifh more clearly the upper 
or under part of the drapery* 

The ftrokes ought to wind in a fupple 
manner, following the play and the depth 
of the folds. It would be a bad method to 
form them only with one ftroke, and then to 
lay another ftiff and inflexible one over that, 
for the fake only of giving a blacker caft. It 
is better, on the contrary, that all the work 
which is introduced fhould have its own. 
proper intention, and affift in conftituting the 
figure of what is to be reprefented; at leaf!:, 
there fhould be only fome things left in a 
dubious ftate, for the preferving the proper 
keeping of fuch others as ought not to attraCI 
the eye of the beholder. It fhould be parti- 

K 2 cularly 
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cularly avoided not to make the ftrokes that 
terminate on the outlines, either of folds or 
parts of folds, end at right angles with fuch 
outlines, nor even in any manner approaching 
to it; but they fhould lofe themfelves in a 
lozange, in fuch a way as may ferve to ren¬ 
der them lefs perceivable, and give a fofter 
effedt. With reipeci to the ftrokes which 
form the fore-fhortenings, without knowing a 
little perfpedtive, to conceive a right notion of 
them, there is a great hazard run of frequently 
taking them the wrong way. 

The managing rightly the demi-teints fhould 
be a particular objedt of regard. After having 
fteadily fixed the bounds of the fhades, and 
In a manner a little cut, an arrangement 
fhould be made with a finer needle of the 
ftrokes which form the demi-teints; obferv- 
Ing to put very little work, or at leaf!; in very 
tender manner, in the mafies of light, that 
the effedf may not be impaired by fuch work; 
as, being too black and ufelefs, it would only 
foul the parts that require to be kept bright. 
Thefe ftrokes ought to be taken in fuch a 
manner that they may be connedted with one 
of thofe of the fhade; and if it be in the cafe 
of a demi-teint that is ftrongly coloured,, and 
which requires two hatches, when the fecond 
cannot be joined with any of thofe of the fhade; 
it is, however, proper that it fhould lofe it- 
felf there, or ferve in the place of a third. 
As to the reft, it is not neceffary to take the 
trouble of joining, with the aqua forth fuch aa 

are 
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are capable of being conjoined. There is 
a hazard of not doing it exaflly enough, 
and the ftrokes not proving to correfpond 
duly ‘with each other, would make, as it 
were, a furrow more black than is proper. 
It is much better to leave that work to the 
graver, which will unite them, and only, 
perhaps, render them too round. 

One may venture to make forne fine ftrokes 
I with the needle near the light; but they muft 
; be more free, that is to fay, more draggling 

from each other than thofe of the {hades. 
In general, the ftrong lights, and thofe nearly 
approaching to them, fhould be kept from 

I the aqua forth, in order to leave fomething to 
be done by the foftnefs of the graver. 

-Linen, and other fine and light fluffs, [may be prepared with one ftroke only, that 
opportunity may be had to give with the 

5 graver, by places, a very flight and final! 
1 fecond. 

The points or dots that are made with the 
l, aqua forth, to form the demi-teints of flefh, 

may be made in different manners, which all 
have a happy effedt when they are difpofed 
with tafte. They are put in the fleih of men 
along the ends of, or between the ftrokes; 
or in rounds, which may be lengthened af¬ 
terwards with the graver, though it is better 
only to intermix them with long ftrokes at 
the time of re-touching. In the flefh of wo¬ 
men, only rounds are made with the aqua 

forth, as the long ones would be of too coarfe 
K 3 a work; 
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a work; but to prevent their being perfectly 
round, which would produce a taftelefs and 
cold regularity, the needle is held a little 
obliquely in hr iking them. When great 
figures are engraved, a large needle is uied, 
which renders the dots or points more full. 
In all cafes the round points ought to be 
made with the aqua foriis, as it g^ves them a 
certain pidurefque coarfenefs; which, mixt 
with the neatnefs of the graver, produces a 
better effete than the fame round points 
would have, if made only by flipling with 
a dry needle. It is for this reafon, that 
in the fine heads engraven by the graver alone* 
we fee only long ftrokes, the rounds not 
being beautiful, except when they are formed 
by the aqua forth. They are arranged fome- 
thing in the manner of bricks in a wall, the 
middle part being over a joint; and, above 
all, it is neceffary to preserve great regu¬ 
larity; for whether it is that the thicknefs 
of the varnifh deceives, or whether it be 
owing to fome other caufe, it happens that* 
in fpite of all regularity which has been ob- 
ferved, when the plate is corroded, they are 
yet ill enough arranged; and, if care were 
not taken to remedy it in re-touching with 
the graver, it would produce a flefh that 
would look milky. The points made with the 
aqua forth ought not to approach too near the 
lights; room fhould be left to put in by the 
graver, or with the dry needle, the mod mi¬ 
nute that can be made; which may be con¬ 

tinued 
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| tiiiued iiifenfibly even to the white. Long 
points 5 or rather very fhort ftrokes with roundifh 

| ends, may be put, like wife, into draperies, 
when very thick huffs are to be depicted; 

j; and to give them that pidfurefque coarfe- 
r nefs which difKnguifhes them from other 

fluffs more even, the hand is fhaken a little 
jj in tracing the ftroke, which gives it a 
* waving that fucceeds very well with regard 
t to the effedt; but this mu ft be done with- 

out running into affedtatiou. Great care 
fhould be taken, when any thing great is 
engraven, not to form the touches in the 
fiefh, either of the head, hands, or elfe- 
where, with ftrokes fo near one to the other 
as that the aqua forth may make them run to¬ 
gether, and form one of feverah This would 
produce a fharp and foul blacknefs, which 
would require much trouble to be fet to 
rights; for which reafon the fiefh fhould 
be prepared tenderly, and corroded but very 
little, in order that it may be finifhed more 
eafdy, and in a foft and pleafmg manner. 

The degradation of objects is alfo a prin¬ 
cipal matter of concern in engraving, and it is 
a rule foimded on good fenfe and perfpeffcive, 
to bring the ftrokes more and more clofe, 

>j correfpondently to the effed: of fuch de- 
gration, with refpedt to their diflance. 
That is to fay, having engraved figures, which 
are on the fore-ground of the picture, with a 
large needle, and full ftrokes placed mode¬ 
rately afunder, the figures which are in a fe- 

K 4 cond 
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cond ftage of diftance, and deeper in the- 
pidture, fhould be engraved with a fmaller 
needle, and the ftrokes brought nearer to each 
other. If there be a third ftage, a foil finer 
needle fhould be employed, and the ftrokes 
made vet clofer; and this fhould be done even 
to the horizon, always preferving this idea of 
degradation. It is for this reafon that the 
more diftant parts are generally covered with 
thirds, and fometimes even with fourths; be- 
caufe that fouls the work, and renders it, 
confequently, lefs apparent to the eye; be- 
fides that, taking away the little fpots of 
vvhke, which remained betwixt the ftrokes, 
clofes the work more, and makes the ob- 
jedls keep back much better. This manner 
of engraving produces alfo a grey and dull 
call, of great coniequence to the keeping, 
■which hitlers the large and full work of 
the fore-ground to go better off, and gives 
it its due effedl; but it is the office of the 
graver, rather than the aqua forth, to ex«^ 
ccute it. 

Foi'p-grounds are likewife engraven with 
ftrokes of different fizes, according as the 
cafe may require. Fine fluffs may be en¬ 
graved clofer, at leaft where they are not in-^ 
tended to receive inter-ftrokes; which, ne- 
verthelefs, are very proper to reprefent filks, 
water, and metals, or other polifhed bodies. 
Thicker fluffs may be engraved wider; the 
part which is to be brown and dull, clofer 
than that which is to be lefs full of work, 

and 
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i; and conlequently the (hades than the lights. 
This diftindion ought not, however, to ap¬ 
pear too fenfibly, for fear fomething (hould 
be feen in the work of the fore-ground 
which might make it appear not of a piece 
with that of the black. 

The expreffion of the great diftance of 
objects claims, likewife, a peculiar attention; 
and it is a leading principle in perfpedive, 
that the more objeds appear afar off, the 
lefs they ought to be finiihed. Nature is 
exadly correfpondent to this. When we fee 
a diftant object, for example, a figure habited, 
nothing is diffinguifhed but general maffes, 
and all the minuter parts, whether of heads, 
or folds of veftments, or even the different 
colours of firch veftments, are- loft to the 
fight. Engraving, which is only an imitation 
of nature, ought to follow her in all her 
effeds, and render the objeds it reprefents 
more and more formlefs, in proportion to 
their diftcance. For this reafon, it is avoided 
in engraving diftant figures to draw the forms 
with outlines ftrongly marked, and vifible in 
many places, which would make them too 
diftind; but they muft be traced by large 
parts, and as a firft draught, and the (hades 
by fiat grounds, fomething in the manner by 
which a fculptor fketches a figure of earth. 
The famous Gerard Audran has given ad¬ 
mirable examples of this in all his works, 
as may be feen among others in the print 
of Pyrrhus relieved from danger, which he 

has. 
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has engraved after Pouflin, where he has 
given the broad and flat touch of the pencil, 
in the diftant parts and back grounds, in a 
manner worthy to be admired. This feems 
eafy enough to be done, and yet it is never 
found well executed but in tine works of 
thofe who are confummately expert in the 
art. The greateft difficulty in the arts, is 
not to finifh and to work minute things up 
to the greateft point of exaftnefs, but to 
know how to fupprefs advantageoufly all fu- 
perfluous work, that nothing may be re¬ 
tained but what is neceflary. It happens but 
too often that an engraver, feduced by the 
pleafure of doing a piece which may appear 
very carefully executed, amufes himfelf in 
finifhing the head of a diftant figure with 
pretty little points, ranged with much neat- 
nefs; but he lavifhes his pains to a very 
bad purpofe; for this labour, which if be¬ 
llowed elfewhere would have its merit, makes 
him commit a blunder againft common fenfe, 
and the propriety of the defign. 

SECTION XII. 

Of the manner of engraving particular 

fubjeSis. 

EARTH, walls, trunks of trees, and 
3 landfkips, ought to be engraved in a 

manner 
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manner extremely waving; in thefe cafes, 
the fquare may be fuccefsfully mixt with 
the extreme of the lozange, and the oval- 
pointed needle made ufe of by the broadeft 
fide, in order that the ftrokes may accom¬ 
pany more foftly the lines which defign them, 
and leave the leannefs of the outlines, which 
form the leaves, lefs vifible*. Earth may be 
engraved by little ftrokes, fhort, and very 
lozange, that the cracks of their angles may 
render them coarfe, and formed by all forts 
of free work, which is very fuitable to 
them. 

Blunt needles are more proper for en¬ 
graving architecture than thefe that are 
more cutting, becaufe thefe laft entangle 
themfelves in the copper, and do not leave 
the hand the freedom of guiding them every 
way, as it is necefiary they fhould, efpecially 
in the engraving trees. Architecture is com¬ 
monly engraved fquare and regularly. When, 
neverthelefs, it is only fecondary, as in a fub- 
ject of hiftory, in which cafe it is made fuh- 
ferviently to the figures, it is much better to 
engrave it with the hand, that it may not 
have a neatnefs which may rival the figures. 
The ftrokes muft be alfo a little waving, 
hut ever with order; becaufe, in general, 
things that are engraven, even thofe which 
are leaft capable of neatnefs, ought always 
to be done with equality and arrangement, 
provided it may be without affedation, that 
there may be no lines which may run into 
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each other, and break the keeping of the 
maffes, by fpots • of too ftrong black. For 
effect can be made only by great maffes 
united, whether of (hade or of light, re¬ 
lieved, neverthelefs, by fome touches in the 
places indicated in the original, which ought 
to be ftridtly followed. Engraving is at beft 
only too repugnant to that keeping which 
ought to reign in the maffes, by the little 
white interfaces that are left in the fquares, 
without yet adding thofe ftrong fpots and 
holes of black, by the irregularity of the 
ftrokes ; and it is frequently neceffary even 
to clofe up, as it were, all thofe fquares 
with points, to be able to make a dead 
tone or caft. It refults from what we have 
here laid down, that the engraving in great, 
where many things are left to be re-touched 
by the graver, ought to be prepared with 
much tafte and neatnefs; alfo that it muft 
be avoided to ufe too much force in the 
touches and outlines, for fear, when they 
come to be corroded with the reft, there 
may be a neceftity of taking off the aqua 

forth before it has been buffered to corrode 
the ftiade to an advantageous tone ; or ra¬ 
ther, that the aqua forth having hollowed 
them too much, it may make it requiftte to 
foul the work to accompany and correfpond 
with them, or perhaps even after all, to efface 
them, intirely. It is much better to be 
obliged to ftrengthen them with the graver, 
efpeciallv, as whatever pains may be taken to 

hit 
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hit the point, it may prove, neverthelefs, when 
the aqua fcrlis has had its effedf, that there 
will be oecaiion to re-touch them; and, as 
moreover, they will never be found to have 
that perfect exadtnefs which it had beea 
hoped to have given them. For this reafon* 
it is proper that the touches and outlines 
fhould be corroded in fuch manner that they 
may be gone over again eafily, either on the 
infide or outfide, without effacing any thing. 

Engraving in fmali fhould be treated dif¬ 
ferently from engraving in large; as the 
principal merit of it confifts in being defigned 
and touched with much fpirit; the {ketch 
fhould be drawn with more force and bold- 
nefs, and the work which is added fhould 
be done with a freer, and, as it were, more 
fportive needle. The touches which take 
away the eafe in defrgns in large, are the 
whole life of thole in little, in preferving 
always the maffes of light tender and large. 
All this excellence depends on the aqua forth3 
and the graver ought to add to it nothing 

1 but ftronger maffes, and feme fweetenings, 
! As the graver is an inftrument that works 
■ ftiffly, and with coldnefs, it is very difficult 

> not to diminifh, or even not to deftroy, that 
: fpirit and lightnefs the needle of an en~ 
t graver well verfed in defign has given to 

the work; for which reafon it fhould be 
ufed with great difcretion, and only to give 
a little more effect and keeping- 

; The 

1 
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The aqua forth, therefore, mull go nearer 
the finifhing the defign, and corrode more 
in fmall works than in great, as even from 
the fketch which may be made with it, 
there appears enough done for the tafte of 
men of judgment; and the graver fhould 
only be employed to render it more agree¬ 
able in the eyes of the public, of whom 
the far greateft part are not enough con- 
verfant in defign, to be any way fenhble of 
the effeCt of fpirit. This was not unknown 
to the celebrated Mr. Picart, whofe firft de- 
figns, though lefs charged with work than 
the others, fire wed yet enough of it; but 
feduced by the applaufes of the multitude, 
he gave himfelf up at laft to a heavy and 
laboured manner; and not content to take 
away all the merits of his heads, by working 
with little needles, he loaded his draperies 
with hard and inelegant ftrokes, and even 
pufhed his extreme pafiion for high-finiihing 
to fuch an excels as to attempt to exprefs 
the different colours of cloaths; which, in 
fmall, was attended with the deftru&ion of 
all the tafle and fpirit of the performance. 
His productions, fo long admired by the 
vulgar, (though on other accounts valuable 
by the elegance and extenfivenefs of his ge¬ 
nius' were for this reafon never comparable 
to thofe in which are found the pleating 
negligence of La Belle, the fprightly touch 
of Le Clerc, or the fportive and piCturefque 
point of G'dlot. • . 

Where 
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Where a work, greatly advanced towards 
the finifhing with aqua is defired to 
be given with fpirit, the needles ought to 
be often changed on the fore-ground; and? 
to give more character to things that are 
fufceptible of it, they mull be engraved by 
ftrokes fhort, detached, and drawn firmly 
along the mufcles, or draperies, of which 
they form a part; for the long and united 
ftrokes give a finifhing that is cold and with¬ 
out tafte. The clofer the ftrokes are brought? 
the more the engraving appears valuable, 
provided that it be done judicioufly, in ob~ 
ferving the degradation of objects on the 
fore-ground with thofe that are more diftant? 
and of things that are detached from what 
ferves them as a ground. It is for this rea- 
fon engravings are made with fine and clofe 
ftrokes, to produce a work that may he 
liked; or, at leaft, that may be conformable 
to the tafte of the prefent age; where, in 
general, they efteem engravings in' fmall, only 
in proportion as they appear to be made 
with fine ftrokes, as if merit confifted only in 
having good eyes and much patience. 

The outlines fhould be defigned in a 
manner a little fquare; they ought not to 
be obfcure, but diftindtly vifible. Much pains 
is now taken to form them only by ftrokes, 
which approach to the place of them. This 
manner may, perhaps, be good in larger 
works; but it is very faulty in fmall, be- 
canfe it gives too much foftnefs to the out¬ 

lines, 
h| ■ ; 
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lines. It may be juftly repeated and main¬ 
tained, in fpite of the vogue and the bad 
tafte now prevailing, that engravings in fmall 
ought to partake of the nature of a (ketch, 
and that the more they are finifhed, the more 
they are robbed- of their principal merit, 
which confifts in fpirit and the boldnefs of 
the touch. There ought to be only few 
points or dots 41 fed in finifhing the flefh. 
Some works, in fmall, are to be found* 
that have other wife value, but in which the 
flefh is loaded with points fo near each other 
that the lights appear as Alining as bronze, 
which occaiions the draperies that are worked 
in a different manner to appear too much 
negledfed. Nothing but motives of intereft, 
and the defire of pleafing men who have 
no knowledge of defign, could be induce- 
ments to purfue fo bad a manner, fince every 
thing may be as well done with much lefs 
labour; and in the arts which relate to de- 
fign, the merit of all work is in propor¬ 
tion to its appearing executed with eafe and 
fimplicity. In engraving in fmall, it fhould 
be avoided, like wife, to give too much at¬ 
tention to delineating all the particular parts 
of the head, as in great. Some little ftrokes, 
touched as a mailer, form pretty heads, and 
even expreffes the paffions better than all 
the pains that can be bellowed, to mark 
the ball of the eye, .the eye-lids, the noftrils, 
and other minuter parts. It is true that 
this draws more admiration from the mul¬ 

titude. 
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titiide, or from thofe learned oerfons whofe 
ft > A 

proficiency in other fciences makes their de- 
cifions he confidered as of importance in an 
art which they do not in the leaft under- 
Hand. But this extreme high finifhing is 
only a fiavery, from which an able artifl 
ought to free hlmfelf, and which is ad¬ 
vantageous only to men of moderate talents, 
and who have not abilities to fucceed with lefs 
expence. Figures, ground, and other things, 
which ought to appear at a great difiance, 
are engraven almoft entirely with the fame 
needle, except the mod tender parts. The 
needle fhould not cut too much, for fear the 
touches may make holes, or fharpneffes, which 
deftroy all the effed; in fmall, and are ex¬ 
tremely difficult to be taken out; becaufe, in 
order to do that, it is neceffary to efface all 
the parts round them, which can never be fo 
well re-placed by the graver. 

When the fleffi is finiffied by the graver* 

* 

it is difficult to make ufe, with fuccefs, of 
fuch needles as are long-pointed, and yet 
more of fuch as are extremely fhort, other- 
wife they would make a flefh that would 
feem covered with fkin. Scarcely any thing 
but needles, rounded at the point, fhould he 
employed in preparing the plate with the 
aqua fortis, except that in the ffiades of the 
fiefh, the engraving may be made with a 
ftroke or two by thofe which have long 
points. Something may alfo be hazarded, as 
to the ftrokes of the third order, in the things 

Vol, IT, which l4 
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which ought to be much compounded, as 
clouds, ground, and other places, that are 
confidered of no importance, but to ferve as 
back-grounds for other objeCts. But they 
fhould be engraved with a very fmall needle, 
with the intention that they may be lefs cor¬ 
roded than the others* In fhort, this fhould 
be fo managed that the plate may be in- 
tirely finifhed with the aqua fortis, if poffible, 
in order to preferve all the fpirit of the de¬ 
li gn ; for the more the work of the aqua 

forth is put into it, the more certain it will 
be of fucceeding, provided it is done judi- 
eioufly and with tafle, and that it is not 
fuffered to be too much corroded. This is 
the way to pleafe able men, and true con- 
noifleurs, whofe approbation is gratifying* 
and defirable to fuch as aim at perfection, and 
to acquire a folid reputation. 

SECTION XIII* 

Of the preparation and compoftion of 
aqua fortis proper for each kind of 
engraving. 

THE aqua forth, ufed for the foft varnifh* 
is fpirit of nitre, fuch as is ufed by the 

refiners, and which may be beft prepared in 
the following manner. 

Take 
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“ Take of crude nitre, (commonly called 
<£ rough petre) the white kind, or of refined 

J ** fait petre, twenty-four pounds. Put it into 
3 <c a retort, of which it will fill about two- 

1 ct thirds, and add to it twelve pounds of oil 
jia of vitriol. Place the retort in a Itrong iand- 

€fc heat, where it may be as low as the proper 
u turn of the neck will admit, and lute 

on to the retort a very large receiver, con¬ 
taining about a gallon of water. Diftii 
over all that will rife, firft with a gentle 
heat, and then with a ftronger, as the. 
quantity arifing may fhew to be neceffary, 

€t taking care that the receiver be not vio- 
6C lently heated. When the whole is cold, 
64 take off the receiver, and pour the aqua 

forth into a bottle, wdiere it may be per¬ 
fectly well fecured by a glafs Hopper. It 

“ is indifferent whether crude nitre or fait 
4C petre be ufed, except with regard to ex- 

pence, the firft being much cheaper than 
“ the other.*5 

This is the fpirit of nitre, fuch as is ufed 
’ by the refiners, (except that it is not purified 
tvith filver, as is praCtifed by them, which is 
unneceffary for this purpofe) and is the kind 
commonly employed for engraving. But it 
requires, before it be applied in that intention, 
to be lowered by the addition of half its 
weight, or more, of water. It may, howr- 
ever, be greatly improved for this purpofe 
by compounding it with oil of vitriol, in the 
proportion of one part of the oil of vitriol 

L 2 , to 
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to nine or ten of the fpirit of nitre, which 
makes an aqua forth that will confume the 
copper more, keenly and cleanly than a purer 
fpirit of nitre, without leaving any roughnefs 
or frofied appearance in the lines, which is 
fometimes found where the aqua forth does 
not well perform its office. Where this com- 
pofition of oil of vitriol and fpirit of nitre is 
ufed, it is proper, however, to augment the 
proportion of water, which, inhead of 
being as two parts to one, may be as five 
to two, or it may be too adtive for the pur- 
pofe. 

The aqua forth for the hard varniffi, ac¬ 
cording to Le Bofle, may be thus prepared: 
“ Take three pints of vinegar, fix ounces 
u of fal ammoniacus, the fame quantity of 

common fait, and four ounces of verdi- 
€£ grife, or in proportion according to the 
u quantity of aqua forth that is wanted. 
u Pound the folid ingredients very final], 
u and put the whole together into a var- 
w nifhed earthen pot, of a fize larger than 
u will contain them, that there may be 
cc room for them to boil without over- 
u flowing. Cover the pot with its lid, 
u and then place it on a ftrong fire, and^ 

make the whole, as quickly as poffible,: 
iC boil up twro or three times, and no more. 
“ When the matter appears ready to boil, 
u but not fooner, uncover the pot, and ftir 
u the whole together from time to time 
<c with a final! flick, taking cate, when the 

<c ebul- 
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44 ebullition rifes ftrongly, that the aqua forth 

do not boil over; for which reafon the pot 
u is advifed to be large, becaufe, commonly, 
44 when the mixture begins to boil it fwells 
'u and riles greatly. Having boiled up three 
u times, the pot muft be taken from the fire, 
u and the aqua forth left to cool in it; and 
u being cold, it muft be poured into a bottle 
u of glafs or ftone-ware, keeping it a day or 

two before it be iified. If in making life of 
<c it, it be found too firong, and that it turns 

the hatches into pafte by fo fcaling the 
Ci varnifh, nothing more is required than to 
u moderate it, by mixing a glafs or two of 

the fame vinegar of which it was made.5* 
So far Mr. Le Boffe. 

•' ... .4 ■ , v 1 

Diftilled vinegar has been recommended as 
being very excellent for making this aqua 

forth, and is faid not to be fo apt to make the 
varnifh fcale. But I fee no reafon for this 
preference, becaufe the common vinegar is 
ftronger than the diftilled, and will produce a 
more perfect incorporation of the ingredients; 
and if the effed: of fcaling the varnifh refult, 
it can only be from the aqua forth being too 
firong, which may be eafily remedied by the 
addition of a finall quantity of water, if Mr. 
Le BofTe’s expedient of putting more vinegar 
does not anfwer the end. The water, in 
this cafe, will not produce the leaft incon¬ 
venience, as it will incorporate with the mix- 

r ture, without making the leaft change in, or 
feparation of, any of the ingredients, ex- 

L 3 cepf 
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cept by rendering the activity of the whole 
lefs. 

This compofition is not, properly fpeaking, 
aqua forth, but called fo, in this particular 
application, from performing the office of the 
true aqua forth, which is a compofition of the 
acid fpirits of nitre and vitriol, without any 
metallic or faline fubftanc.e; whereas this 
mixture does not contain a drop of either, 
but is compofed, belides the vinegar, of 
copper, fal ammoniqcus, and common fait, 
ingredients of a very foreign nature to thofe 
which conftitute the true. 

Mr. Cochin obferves that this kind of 
aqua forth, though deemed to belong to the 
hard varnifh, is, neverthelefs, excellent alfo 
when ufed on the foft; and he afferts, if any 
will make trial of it, they will find it much 
better than that of the refiners; and further, 
that it is not fo fubjedl to. make the varnifh 
fcale, nor to feveral other difadvantageous 
accidents; as for example, the being prejudi¬ 
cial to the fight and health. 

SECT. 
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SECTION XIV. 

Of the mixture of tallow and oil for 

covering the plates, to fecure them 

from further corrofwn, when necef 
fary. 

rpHE mixture for fecuring the plates 
JL from further corrofion is, according to 

Mr. Le Boffe, thus made: 
u Take an earthen-ware pot varniftied* 

44 of a greater or lefs fize, in proportion to 
44 the mixture that is to be made, and put 
44 into it fome olive oil, and place it on the 
44 fire. When the oil is hot, throw into it 
44 the tallow of a candle, which being 
44 melted, fome of the mixture muft be 
44 taken out with a pencil, and dropt upon 
&4 any thing hard and cold; as for example, 
44 on a plate of copper. If the drops are 
u found moderately fixt and firm, it is a 

proof that the proportion of tallow and 
u oil is well adapted; but, if it be too liquid, 
ce the obvious remedy is the adding more 
64 tallow; and, on the contrary, if it be too 

fliff, more oil mud be put to it. Having 
u accommodated the mixture properly, it 
44 fhould be very well boiled for the fpace 
u of an hour, in order that the tallow and 
*4 oil may be. well mixt and incorporated 
45 together; the boiling may be continued 
u till the mixture become red, or approach- 

L 4 “ ing 
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u ing to it, as otherwife the ingredients are 
apt to feparate when they are ufed.” 
The reafon why oil is rnixt with the 

tallow, is only to render it more liquid, and 
to prevent its letting lb foon; for it is evi¬ 
dent, that if tallow was melted alone, it 
would be no fooner taken up by the pencil 
than it would grow hard, and let before' it 
was brought to the neceffary place of its ap¬ 
plication. 

More oil fhould be put to the tallow in 
winter than in fummer. 

Mr. Cochin obferves, that the ufe of the 
mixture of oil and tallow, which is generally 
employed for covering the plates in the places 
where the aqua fori is is to be prevented from 
corroding further, requires much care and 
application in taking the aqua foriis fo often 
from off the plate, and in walking and dry¬ 
ing at the fire, which demand a confider- 
ahle fpace of time, and delay the proceeding 
with the corrofion. He therefore propofes 
a new mixture, which has this advantage, 
that it may be put, with the end of the finger, 
in the places where there is occafion for it, 
without taking off the aqua fortis y but while 
even it is abiing on the plate. This mixture 
is as follows: 

“ Take equal parts of wrax and turpentine, 
*c as much olive oil as both of them together, 
<c with the fame quantity of hog’s lard. Melt 
^ the whole over the fire in an earthen veffel, 
u taking care to mix the ingredients well, 

“ and 
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a and leave them to boil fome time, till they 
*6 be well incorporated together/5 

The advantage of this mixture is, that it 
may at any time, being warmed, be put with 
the linger on the places defired to be covered; 
by which means, the further operation of the 
aqua foriis on inch places, may be inftantly 
prevented, without any other trouble or pre¬ 
paration, or without interrupting or delaying 
the principal operation. 

This mixture may be employed equally 
well with the hard as with the loft varnilh; 
as the intention of ufmg fuch a competition, 
and the manner of applying it, which will 
be explained in its proper place, are the fame 
in both cafes. 

SECTION XV, 

Of the method of putting the plate in 

a proper fate to receive the aqua 
fortis, and of pouring it on the 

plate; with the manner of applying 

the compoftions for preventing the 

fweetenings, lights, &c. from being 

corroded beyond the due degree. 

^IT1 H E method formerly ufed for this pur^ 
Jf pofe, and given by Mr. Le Boffe, is as 

follows* 
The 
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The plate being properly engraven, and 

ready to undergo the operation of the aqua 

fortis, the compofition of tallow and oil, given 
in p. 151, mult be warmed till it be melted. 
Then, with a larger or fmaller pencil, accord¬ 
ing to the fize of the places that are to be 
covered, it muff be applied upon all thofe 
parts which it is deli red the aquafortis fhould 
not aCt upon; and, to anfwer this purpofe 
effectually, it fhould be laid on pretty thick. 

This being done with a hog’s hair brufh, 
or other fuch inftrument dipt in the mixture, 
the reverfe, or back of the plate, fhould be 
rubbed over; as alfo the edge, in order that 
they may not becorroded by the aqua forth. 
The failing in this would not indeed be fo 
injurious to the plate as to the aqua forth itfelf, 
with regard to its further ufe. But great care 
fhould be taken that the mixture be not too 
fluid ; for, if it be fo when the aqua forth is 
poured on the plate, it will make it move, 
and leave the place where it was at firft put. 
For this reafon the mixture fhould be, as I 
have faid, proportioned, as to the quantities 
of the ingredients, in fuch manner that, as 
foon as it is laid on, it fhould fet to a firm 
confiftence. 

Mr. Le Boffe fays, that it was his ufual 
practice to put, from time to time, a little of 
the mixture on his left hand, efpecially in 
winter; that, holding it there, it might be 
kept half melted by the heat of his hand; 
which is a much more convenient way than 

to 
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to have occafion to melt it continually in the 
vefiTel that contains it. He fays, alfo, that 
it has feveral times occurred to him, but more 
particularly in ufing the foft varnifh, that the 
aqua forth has carried it all off the plate in 
a moment. Having endeavoured to difcover 
the caufe of this accident, he once found, in 
railing the plate from the table, after having 
worked on a very cold day, that it was all wet 
on the back, which made him imagine fume 
moifture might probably have got betwixt the 
varnifh and the copper. This induced him to 
make a trial of the matter, by working on 
two plates, varnifhed both in the fame man¬ 
ner; of which he held one to the fire, to diffi- 
pate the moifture before he put th z aqua forth 

upon it, which fucceeded very well; but the 
other, which was not fo treated, mifcarried 
by the feparation of the varnifh from the cop¬ 
per, as he had concluded it would. For this 
reafoa it is neceffary, efpecially in winter, to 
hold the plates to the fire, to dry them tho¬ 
roughly before they undergo the corrofion; 
and more particularly, when the ffrong aqua 

forth is to be ufed it being a matter of great 
importance to the fuccefs of the work. There 
is another thing he likewile advifed to provide 
againft, though it does but feldom happen. 
It is, that the copper is fometimes (as it were) 
fat in its nature in fpots, which prevents the 
varnifh from taking hold of it, although it 
feems to adhere properly; and the copper 

therefore cannot properly be cliftinguifhed to 
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be thus faulty till the aqua forth be put orv 
For, if the aquafortis be poured feven or eight 
times on thefe fat places, when they are en¬ 
graved upon, the colour of the copper appears 
more red there than in other parts where it is 
not fat, and the varnifh is very fubjedt to peel 
off from them. There is no remedy againft 
this, when matters are gone fo far, but to finifh 
the plate with the other kind of aqua Jortis 

made with good vinegar. 
When the plate is thus prepared, by cover¬ 

ing the proper parts of it with the mixture of 
tallow and oil, it fhould be laid on the board 
or frame defcribed in p. 81, and placed againft 
a wall, or fome other body which may keep 
it firm in a Hoping pofture. The trough de¬ 
fcribed there alfo, fhould then be fet at the foot 
of the board; and the earthen pot, or other 
veffel to receive the aqua fortis as it runs off, 
placed under the trough ; but it muft be raifed 
as near it as poffible, that the ftream of the 
aqua fortis falling out of the trough may not 
make a fpray. For, that rifing over the 
fides of the pot, would wafte the aqua fortis, 
or make fuch a foam in the pot as would be 
inconvenient when it comes to be poured again 
over the plate. 

The whole being thus fixt, a proper quan¬ 
tity of the aqua fortis muft be put in an earthen 
pot, or other proper veffel; and, by means of 
a leffer veffel, convenient for lading it out 
of the other, it muft be poured on the plate, 
at the upper end, in fuch manner that flow¬ 

ing 
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ing down every part of the plate, it may be 
equally covered, taking care not to touch the 
varnifh with the pot. The aqua forth running 
down the plate will be collected in the trough, 
and thence fall into the vefiel placed under- 
neath to receive it; from whence it muft be 
returned feven or eight times on the plate, 
proceeding as in the firfh The plate muft be 
afterwards turned, fo that the other end may 
be uppermoft, and the aqua forth again poured 
ten or twelve times over in the like manner 
as before. The fame muft be done by the 
two Tides, the operation being continued, ftill 
turning the plate, after eight or ten pourings 
on for the fpace of half a quarter of an hour, 
or more or lefs, according to the force of the 
aqua forth, or the readinefs of the copper to 
fuffer the corrofion; for if the copper be fhort 
or brittle, the aqua forth muft be poured a lefs 
time; and, if it be ductile, it may remain a 
longer. As it is not eafy to know certainly 
the ftrength of the aqua forth, nor the peculiar 
quality of the copper, the following method 
is given for regulating the matter according to 
the force and the due corrofion that is in¬ 
tended to be made upon the plate; for in fome 
inftances the plates require a much ftronger, 
and in others a much gentler effedt of the 
corrofive addon. The method is, to pour the 
aqua forth, in the manner juft direded, for the 
firft time half a quarter of an hour, and then 
to take away the plate, and to pour water on it 
copioufly, from a vefiel raifed to fome diftance 

above 
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above it, to wafli it till it is intirely freed from 
the aqua foftis; for, if it be not well wafhed, 
when it is dried the varnifh will appear green, 
and hinder the work from being diftiniftly feen. 
Afterwards the plate mull be put before a clear 
fire, in fuch manner that, without melting the 
mixture of oil and tallow which may be upon 
it, the fire may dry away the water. This 
being done, the varnifh muft be rubbed with 
a little piece of coal in fome place where there 
are fine ftrokes or hatches. If it be found that 
the aqua forth has corroded the fweetenings 
fufficiently, fome of the mixture of oil and 
talIovvr muft be melted; and the plate being 
put on a painter’s eafel, or other fuch con¬ 
venient thing, the diftances and other places, 
wrhere the hatches are defired to be tender and 
foft, fliould be covered with the mixture by 
means of a pencil, as if it was to be painted 
with it. This fliould be done as well on the 
part that has been rubbed with the coal as 
the others, where a further corrofion is im¬ 
proper, remembering that the mixture fhould 
be always fpread thick enough on the places 
that are wanted to be covered with it; as it is 
not fufficient that the pencil fliould be only 
greafy, to rub over the hatches, but it fhould 
be well charged with the mixture, and cover 
the places with it as if they were paintedo 
Regard too muft be had that it fhould be par¬ 
ticularly done in this manner, the firft time 
the tender and foft hatches or ftrokes are co¬ 
vered. After having (if it. be in winter) fet the 

plate 
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(plate before the fire to dry away all moiflure^ 
it fhould be put again on the board, and the 

j aqua forth thrown over it as before, for the 
;ipace of about half an hour, turning the plate 
| every way from time to time. The plate fhould 
be then wafhed with common water, and 
dried at the fire, as the firft time, without 

I melting the mixture of oil and tallow, which 
fhould be carefully avoided, or otherwife the 

i work runs the hazard of being fpoilt. 
The plate being then dry, it fhould be put 

again upon the eafel, and the hatches and 
diftances, which are next in force to the 
weakeft, covered with the melted mixture of 
oil and tallow in the fame manner as the 
others were before. But it may happen, that 
in drying the plate by the fire after it has been 
wafhed, the mixture of oil and tallow may by 
accident be melted, and run into the hatches 
that are required to be ftill more corroded by 
the aqua forth. In fueh cafe the places fhould 
be wiped with a foft linen cloth, and then 
well rubbed with the crumb of very ftale 
bread, till fuch time as it may be concluded 
the greafe is entirely taken off, that the aqua 

forth may not be prevented from operating 
properly, which is a reafon why the utmoft 
care fhould be taken this accident may never 
occur at all. 

In order to proceed with the corroding the 
plate that is thus covered once more in the 
proper parts with the mixture, it muft be again 
put upon the board, and the aquafortis poured 

upon 
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upon it for half an hour. This being done? 
it fhould be wafhed with clean water and dried? 
as in the other cafes, and then covered, for the 
laft time, in the places remaining neceffary. 
For it is obvious, that according to the nature 
of different defigns and the work with which 
they are executed, there are more or lefs foft- 
enings and fweetenings to be made. After- 
this lafl covering, the aqua forth muft be again 
poured over it as before, but for a longer con¬ 
tinuance, which muft be regulated by the 
occafion; for neither at this laft time, nor 
after the covering the diftances and fweetenings 
can any precife rule be given; and the means 
of judging occafionally can only lie in expe-. 
rience, and making repeated examinations 
during the operation, by laying proper parts 
of the plate bare in the manner above advifed, 
to fee the effects of the aqua foriis from time 
to time. 

The corrofion having been thus continued 
for a fufficient time, which in many cafes will 
be about an hour, the plate muft be again 
wafhed with common water; but it is not 
neceffary to dry it as before, even if it was 
intended to pour yet more aqua forth upon it; 
and nothing more is required than to fet it 
wet as it is over the fire till the mixture of oil, 
and tallow put upon it be intirely melted; 
and then wipe it thoroughly clean with a linen 
cloth, both on the right and wrong fides, 
till the mixture be intirely taken off from 
every part. 
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Mr. Cochin mentions a method ufed by 
Mr. Le Clerc, for flooding the plate with the 
aqua forlis, more fimple and eafy than his own 
we have been giving, which is this: He had 
a tray or cheft of a convenient fize, of which 
the tides were about three or four inches in 
height, and of very thin wood well joined to¬ 
gether, and caulked on the out fide with rolls 
of paper. This tray was painted witli oil as 
well within as without, that it might hold 
the aqua forth, without imbibing any of it. 
When the corrofion was to be made, the 
plate was greafed on the under fide, and be¬ 
ing placed in the bottom of this tray, the 
aqua forth was poured into it till it rofe to the 
height of a line or two. The tray was then 
fhaken with a foft and gentle motion, to 
make the aqua forth pafs and repafs over the 

| plate. This was done by taking the tray on 
1! the knee; or if the plate was large, by placing 
i| it in equilibrio on a round thick flick put 

upon a table, by either of which means it 
j could be raked by a flight motion, firft at one 

end and then at the other, to make the aqua 

fortis flow over the plate as often as was de- 
fired; or, inftead of a flick, he ufed any thing 
elfe that could anfwer the purpofe, and was 

j moil eafily procured. 
If the plate was warped, and would not lie 

\ flat on the bottom of the tray, but differed the 
, aqua forth to pafs under it, he fattened it down 

1 with pins or fmall nails till it lay level; and 
if it was large and heavy, he put others to* 
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binder it from ftirring or gliding out of its 
place, taking care always to greafe well the 
pins or nails that were employed for this pur- 
pofe. 

When the plate was taken out to wafh it, 
in order that any thing neceffary might be done, 
it was held declining over a fmk, and water 
was poured gently over it feveral times. For 
experience has {hewn, that being buffered to 
fall upon it from a higher diftance, as Mr. Le 
Boffe advifed, was frequently injurious, as it 
often crackt the varnifh, and rendered it inca¬ 
pable of refilling afterwards the aqua forth for 
any length of time, without feparating from 
it before the plate was fufficiently corroded. 
The plate being thus walked, he let it drain 
a fhort time, and then having placed it on a 
table, a fheet of foul paper, or fome print that 
liad mifcarried was fpread over it, and preffed 
gently upon it with a handkerchief. This 
paper was then lifted off carefully, and another 
put in its place, which intirely fucked up all 
the water remaining on the plate that had 
been left by the fir ft; and after this he held 
the plate a moment or two to a flow fire to take 
away any, even the leaft damp that might 
be left on it. In the cafe of the foft varnifh 
and the refiners aqua forth, Mr. Cochin recom¬ 
mends the following method to be purfued 
for managing the plate, pouring on the aqua 

forth, and fpreading the defenfative mixture 
over the proper parts* 

Take 
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Take foft fealing-wax, fuch as is ufed for 
the putting feals of office to writs, grants, &c. 
(whether it be coloured or not is not material) 
and foften it at a fire if it be ufed in winter; 
but in furamer it may be made fuffieiently 
foft and pliable by working it with the hand* 
Having thus prepared the wax, lay the plate on 
a table, or any other flat furface where it may 
be duly level, and raife upon the edge of it, 

' Where there is nothing engraved, a fmall bor- 
[ der of the wax, of about an inch high, in the 

refemblance of a little wall or rampart, and 
I carry it round the plate in fuch manner, that, 
{ the aqua foriis being poured within, it may be 
I detained upon the plate, and prevented from 
] fpreading or running off at any part. In winter 
1 it is proper to heat iome of the wax to apply 
l along the joints of the plate and this border, 
tj in order to render them more tight and im- 
J pervious to the aqua forth. But let it be re¬ 

membered, before this border be put round 
the plate, to dry it well at the fire, to prevent 

i’j any water being harboured betwixt the varnifh 
; and the copper, for the reafons above given,, 

which are particularly cogent with refpedt to 
the foft varnifh. 

At one of the corners of this border a gutter 
is ufually made, which ferves for pouring com- 

|| modioufly the aqua forth over the plate; and 
fjthe Tides of this gutter are to be made higher 
ip than the reft of the border, in order that in 
| declining the plate to pour off the aqua forth 

rjinto the veffel defigned to receive it, it may 
M2 ilot 
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not run over the border. There are feme 
who cover the iides of the plate where the wax 
is fixt with the mixture of oil and tallow, to 
flop any little holes through which the aqua 

forth might efcape under the wax; but this 
method is injudicious, and fouls the hands 
when the wax is to be handled, in order to 
the taking it off to ferve for another time ; 
for which reafon it is much better to fix the 
wax to the copper when it is well foftened, 
and render it adhefive by the fire; and while 
it is yet dudtile, to run the finger along the 
joint that the wax makes with the copper, by 
which means it may be clofed in the moft 
perfedt manner. 

The plate being thus bordered, take a due 
quantity of the refiners aqua forth, pure and 
good, and mix it with half (or more'} of its 
quantity of common water; or where there 
is aqua forth that has been ufed before, (which 
may be ealily diftinguifhed by its blue colour) 
it may be employed in the place of common 
water for mixing with the frefh; in which 
cafe allowance mud be made for the ftrength. 

Of the aquafortis thus prepared, pour gently 
then through the trough or gutter made at 
the corner of the border of wax put round 
the plate, as much as will rife a finger’s 
breadth above the plate. Then if all things 
have been rightly conducted, it will be been 
that the aqua forth will quickly exert its adtion 
in the hatches which have been ftrongly touch¬ 
ed, but thole more weakly engraved will ap- 

: . pea$ 
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pear at fir ft clear, and of the colour of the 
copper, becaufe it has not foon any operation 
on them that is very perceivable by the eye. 

■When it has appeared that the aqua forth 

has for feme time a died with vigour on the 
ftrong touches, and that it begins to take effect 
on the tenderer parts, it fhould be differed to 
corrode only a very little more ;. and it may be 
eafily examined if the aqua forth has done its 
office, by laying bare a proper part by a piece 
of coal, in the manner before mentioned. 
The aqua forth fhould be then poured into a 
veffel of ftone ware % and water fhould be im¬ 
mediately put upon the plate, to take off or 
weaken any that may remain on the plate in 
the engraved parts, and then the plate fhould 
be dried in the way before advifed. The plate 
being again in this ftate, take id me of the 
mixture of the oil and tallow, deferibed p. 15 x, 
and cover the lights, &c. as Mr. Le Boffe has 
advifed in works of lefs confequence. And 
where difpatch is wanted, it is better to take 
fome of the other compofrtion of wax, tur¬ 
pentine, &c. and having melted it, to lay it 
on with the end of the finger, or by means 
of a pencil, over the parts to be covered, 
which may be done without waffling, or any 
other preparation than pouring the aqua forth 

off the plate. 
The proper places being covered by either 

of thefe methods or compoiitions, the aqua 

forth muff be again put on it, and left there 
for the fpace of half an hour, or a longer or 

M 3 ftiorter 
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fhorter time, according to its ftrength, or the 
nature of the work; and then it mud be taken 
off as before, and water immediately thrown 
on the plate. 

It is proper to obferve that, when the aqua 
forth is on the plate, the feathered part of a 
quill fhould be ufed, to cleanfe away the foul- 
nefs or verdigrife that gathers in the hatches 
when the aqua forth operates on them, and to 
give a freer room to exercife its aft ion, as alfo 
to be able to perceive it, if the varnifh fhould 
crack, which the ebullition of the aqua forth 
otherwife hinders from being feen. This is 
done by moving the aqua forth to and fro on. 
the plate by the feathered part of the quill, 
and brufhing away the black faline matter 
where it appears to be formed. 

The healing-wax above-mentioned by Mr. 
Cochin, and of which he has omitted to give 
the preparation, being mod probably ignorant 
of it, may be befi made by the directions 
given in p. 38, for the yellow kind of foft 
wax; and it may be rendered harder or fofter 
in the original compofition, according as the 
feafon or the occafion may make expedient, 
by diminifhing or encreafmg the proportion* 
of refill. 

The praftice of ufing the fame aqua forth 
over again in the place of water, is certainly a 
bad one; as, being replete with the verdigrife 
or halts of the copper, it cannot fail to fill the 
hatches much fooner with fouinefs of that kind, 
when the f refit aqua forth aCts along with it, 

than 
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'than when water is ufed. From whence it is 
evident, as this is attended with the inconve¬ 
nience, mentioned by Mr. Cochin, of obftrlift¬ 
ing the operation, and preventing the effeft 
from being vifible, that it is better to life water 
only for diluting the aqua forth* 

The aqua forth, formed by adding oil of vi¬ 
triol to fpirit of nitre, of which the preparation 
is given in p. 147, and which is much the 
beft of any of that kind for engraving, requires 
to have more than half its weight of water 
added, as well becaufe it is ftronger of itfelf 
than that which is to be met with in (hops, 
as on account of the greater activity it receives 
from the addition of the oil of vitriol. 

SECTION XVI. 

Of the manner of taking the varnijh 

 when the corrofon hy 

the aqua fortis is finifoed. 

the plate muft fxrft be warmed at the fire, 
and the border of wax round it removed away. 
Then it mult be made hotter till the mixture 
or compofition, as well as the varnifh melt, 
when it muft be well wiped with a clean linen 
cloth, afterwards rubbed heartily in every 

M 4 part 
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part with oil of olives ; which being per¬ 
formed, it is ready to be re-touched by the 
graver, if there be occafion. 

The manner of taking off the hard varnifh, 
according to Mr. Le Boffe, is as follows: 

Choofe a very foft coal of fallow wood, and, 
without burning it, fir ip off the bark, and then 
dipping it in water, of which fome likewife 
fhould be poured on the plate, rub the var- 
nifh with it, but continually the fame way 
as in polifhing the copper, which will take 
off the varnifh. Be particularly careful, never- 
thelefs, to prevent any gravel from falling on 
the plate; as alfo to obferve that there be no 
hard grains in the coal, for either of tbefe 
would make (cratches on the plate, which 
would be very difficult to be effaced, efpe- 
cially upon the tender parts and fweetenings. 
This is a reafon why the coal ufed for poliih— 
ing fhould not be applied to this purpofe, 
as it would injure the tender parts, by wear¬ 
ing them away in fome degree; and the 
coal which is not burnt a fecond time does 
not take upon the copper, or but in a very 
flight degree. 

When the varniih is all taken off from the 
plate, the copper remains of a difagreeahle co¬ 
lour, from the effect the fire and water have- 
had upon it; but, in order to reftore it to its 
ulual appearance, ufe this method : Take of 
the refiners aquaforth, and, if it be pure, put 
two-thirds, or more, of water to it. Then 
take a linen rrg dipt in the aqua forth thus 

lowered 
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lowered with water, and rub with it all the 
engraved parts of the copper, by which it 
will be foon found to become bright and clean, 
and of the common colour of copper. 

Wipe the plate immediately after this with 
another linen rag that is dry and clean, till 
not the lead of the aqua forth and water re¬ 
main on it, and pour upon it afterwards a 
little olive oil, and with a fmall piece of old 
hat, or other fuch thing, rub the oil ftrongly 
over every part of it. After this, clean the 
plate with a linen cloth, being cautious not 
to employ the rag for that purpofe, which 
had been before ufed to wipe off the refiners 
aqua forth. ~v 1. 

It may then be feen fairly whether there 
be occafion or not to re-touch the plate with 
the graver, as it frequently happens there 
is a neceffity for doing, efpecially in the 
places which ought to be very brown; for it 
is eafily conceivable, that when there is many 
hatches one upon another, there fcarcely re¬ 
mains any varnifh betwixt them; and, con- 
fequently, it often happens that the aqua forth 

takes away what little fubftance there is, and, 
by corroding under it, reduces the whole to 
a pafte or fhell. If, however, it fhould at any 
time be found that this accident had occured 
in corroding with the aqua forth, the place 
which is Hawed fhould be immediately co¬ 
vered with the mixture of oil and tallow, or 
wax and turpentine. It is much more eafy, 

when this is done, to repair the defective 
part 
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part with the graver, than when the aqua 

Jortis has made a hollow, that in printing 
at firft produces a black fpot, and after fome 
few impreffions a white one, becaufe the 
printing ink will not any longer flick to it. 
If the injured part be thus covered in good 
time, nothing more remains neceffary than 
to repair, with the graver, the ftrokes and 
hatches, to ftrengthen them by the method 
taught in the firft chapter, where the manner 
of engraving with the tool is treated of. 

SECTION XVII. 

Of the method of re-ingraving, by 

means of aqua fortis, what may 

have beeat firf forgotten, or may 

be defired to be added after the 

plate has undergone the operation of 

of the aqua fortis. 

IT frequently happens that fomething has 
been defigned in the engraving on the 

varnifh that does not afterwards give fatisfac- 
tion, and has therefore been covered with the 
mixture of oil and tallow during the cor- 
rofion, in order that the aqua fortis may have no 
effedb upon it; or even after the finifhing the 
work as firft defigned, it may be defired to 
add fome additional part, as in the inftance 

of 
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of draperies, and on many other occafions 
that occur. In any fuch cafe, the plate 
mud be rubbed well with olive oil on the 
engraved places, that the printing ink, or 
foulnei's of whatever kind, which may be 
in any of the hatches, may be taken out, 
and then the whole muft he freed from the 
greafmefs of the oil by the crumb of dale 
bread, till not the lead, either of greafmefs 
or dirt, may remain on the furface, or in the 
hatches. 

Heat then the plate over a charcoal fire; 
and, having put the foft varnifh upon it, 
fpread it with the ball of taffety filled with 
cotton, as has been above diredied. The 
greated objedt of care in fo doing is, that the 
hatches which are intended to remain may 
be filled with varnifh. This being done, 
blacken the varnifii in the manner above de- 
fcribed, and then engrave whatever omiffion 
or addition may be judged proper. Corrode 
then the plate the fame way as before, taking 
care, before the aqua forth be put on, to 
cover what may be neceffary with the mixture 
of oil and tallow, in the manner directed for 
the former corrofion, as likewife all the fird 
engraving. This is very neceffary for fear the 
varnifh might not fecure every part from the 
aqua forth, and that the whole may be 
rendered more fafe by this means; as, if 
there fhould be any hatches that might 
happen to be neither covered with the var¬ 
nifh nor mixture, the aqua forth would cer¬ 

tainly 
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tainly get into them and fpoil the plate. 
Having finifhed the corrofion, the varnifh 
mud be taken off the plate, by means of 
heat, in the manner before directed in the 
cafe of the foft kind. 

CHAP. V. 
\ 

Of fcraping mezzotintos, and the 
applying that art to the produc¬ 
tion of coloured prints refemhling 
pictures,- 

SECTION I. 

Of the general nature of fcraping 

mezzotintos. 

rT1HE fcraping mezzotintos is a kind of 
ft engraving which is executed by cover¬ 

ing the furface of a copper-plate with lines, 
funk in it clofe to each other, in different 
directions, fo that it would, if ufed for print¬ 
ing in this ftate, give a black impreffion, or 
ground, from the whole; and then taking 
away or diminifhing the effed of the ground, 
by fcraping or burnifliing, according to the 
neceffary expreffion of any given defign, fuch 

parts 
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parts of thefe lines as brings the plate to the 
lame condition, as if lines had been originally 
cut, correfpondently to the manner of other 
engravings, in thofe places where they were 
wanted to exprefs the fhades or darker parts 
of the defign. 

This appears, therefore, in one view, to 
be an oppofite kind of engraving to the 
others, as in them the fhades and darker 
parts are formed by the deftroying part of 
the lights, of which the whole ground muft 
be confidered as at firft confifting; where-* 
as in this the ground being originally all 
fhade, the lights are produced by deftroying 
parts of it. As it is much eafier to fcrape or 

hurnifh away parts of a dark ground corre¬ 
fpondently with the outline of any defign 
fketced upon it, than to form fhades upon 
a light ground, by an infinite number of 
hatches, ftrokes, and points, which muft al! 
terminate with exaftnefs on the outline, as 
well as differ in their force and manner, the 
method of fcraping in mezzotinto confe- 
quently becomes much more eafy and expe¬ 
ditious than any other method of engraving. 
For which reafon it is of courfe much better 
accommodated to painters, or others, who are 
matters of the defign, and defirous to engrave 
prints without the long application to attain 
the talent, and the labour and trouble after¬ 
wards required to exercife it, that attend the 
other methods. The forming the ground of 
the plate, which is part of the necejffary work, 

is 
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is indeed laborious and tedious. But it mav 
be thrown upon thofe who are ufed to fuch 
mechanical employments, as it requires little 
fkill or judgment, unlefs what may be ac¬ 
quired by a fmall fhare of practice, being a mat¬ 
ter only of care and application, and therefore 
no proper part of the bufmefs of the artift 
who is to fcrape the delign on the plate. 
There is, moreover, no doubt but that the 
ground of mezzotintos may be made by pro¬ 
per machines with much greater eafe and 
accuracy than by the hand, as at prefent. 
The invention of a machine for this purpofe 
would be a very high improvement of this 
art, and probably afford both honour and 
profit to the perfon who fhould bring it to 
perfection* Not only the facility of the work, , 
but the effeCt of it when finely executed, are 
great recommendations to this kind of engrav¬ 
ing, as the extreme foftnefs of the teints, 
along with a great force of relief, renders the 
prints done this way, that are perfect, more 
generally pleating than thofe engraved in any 
other manner, which the great number of 
portraits lately done evinces. 

It is, however, only with regard to forne 
kind of fubjeCls that this fpecies of engraving 
has this merit; portraiture is the great obje<T 
of its excellence; and fome landfkips have 
been done that are not contemptible. Horfes 
alfo have been attempted with fuccefs; and 
fome defigns of hiftory properly adapted may 
be brought within its reach. But, where any 

thing 
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thing betides the portraits of men, and other 
animals, come in queftion, there muft be a 
peculiar accommodation of the fubjedt, as its 
powers, with refpedt to variety of expreffion, 
are much lefs extenfive than thofe of etching, 
and confequently fall far fhort of thofe of the 
graver. The principles on which the fitneis 
or unlitnefs of fubjedts for this kind of en¬ 
graving are founded, are of two kinds; the 
one refpedting the proportion of light anil 
ihade ; the other the nature of the defign 
with regard to the outline. Such pieces as 
contain large and clear maffes of light do 
not fucceed at all; but where, on the con¬ 
trary, there is a large proportion of very dark 
parts, as in the reprefentations of night fcenes, 
or a large proportion of brown ffiades, as in 
the pictures of Rembrant, Benedette, and 
Teniers, in feme inftances, the beft effedt is 
produced, and with the leaft labour. Such 
pieces, likewife, as are of a fimpler compo- 
iition, and do not require great force and 
variety of expreffion, as paffion and character* 
are fuitable. But, where great fpirit and free¬ 
dom are required to give merit, this manner 
of engraving fails, as it does not admit of 
thofe fharp and delicate ftrokes and touches 
which are the means of that expreffion. 

S E C T. 

\ 
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SECTION II. 

Of the injlfuments ufed in fcraping 

mezzotintosj and preparmg the 

ground\ 

TH E inftruments employed in fcraping 
mezzotintos, and the preparation of 

the plate, are cradles of two iizes, the one 
for making, and the other for repairing the 
ground ; fcrapers, and biirnijljers. * 

The cradle is a tool formed of fteel re- 
fembling, in its general fhape, a chizzel wTith 
one floping fide, upon which are cut hollow 
lines very dole to each other, but at diftances 
as exadly equal as poftible. The part of 
this inftrument, which is to ad on the cop¬ 
per, is made of a circular form, in order 
that it may be moved on the copper without 
catching; and the corners are alfo coniider- 
ably rounded, otherwife they would mark 
more ftrongly than in the middle, and make 
fome fpots or places more black than the 
reft. When this inftrument is thus formed, 
it is tempered in the manner pradifed by 
thofe who prepare other edged tools, where 
great liardnefs is required (for which a me¬ 
thod is before laid down in treating of the 
inftruments for engraving, p. 54). This being 
done, it mull be fharpened on the whetftone; 

when 
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when particular regard mu ft be had to the 
proper rounding of the corners, if it be not 
done before. No lines are cut on the flat 
fide, but the extremity of it being whetted 
to a very frnali dope gives a very ftiarp edge 
to the little teeth formed by the hatches or 
lines on the other fide. 

The leffer cradle for repairing the ground, 
where any part having mifcarried there is 
occafion to reftore it, is the fame with the 
other, but lefs; and indeed there fhould be 
fame of feveral ftzes, as the fpots of the 
ground to be repaired may vary greatly on 
different occasions. 

The fcrapers are formed much in the man¬ 
ner of a knife, except that the edge is ftraight 
till near the point, and there dopes off at an 

1 angle from both fides; the lines of which 
dopes meeting, form another angle of the 
print; but the dope on one fide is made longer 
than that of the other. 

The graving tool is a fteel inftrument, 
formed like a fquare pyramid, ending in a 
ikarp point. 

The burniftiers are the fame as are ufed in 
the other kinds of engraving, but lefs, in order 
that they may efface more effectually what¬ 
ever may require it, and that they may make 
ftraight ftrokes of light, without touching what 
may lie contiguous on either fide. 

The graving tools and burniftiers are fre- 
; quently made in one piece; the one being at 
i one end, and the other at the oppofite. 

Vol. II. N ^ SECT. 
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SECTION III. 

Of the manner of forming the ground 

on the plate5 in order to the Jcraping 

in mezzotinto. 

H E plate muft be prepared and po~ 
liilied according to the manner be¬ 

fore dire&ed for other engravings, p. 49, and 
afterwards divided equally, by lines parallel 
to each other, and traced out with chalk 
that is very foft, for fear it fcratch the plate. 
The diftance of thcfe lines from each other 
fhould be about a third of the length of the 
face of the cradle which is to be ufed, as not 
more than that proportion of the inftrument, 
from its form, and the rounding of the cor¬ 
ners, will take at the fame time upon the 
copper; and thefe lines fhould be marked by 
capital letters or ftrokes of the chalk. The 
cradle is to be then placed exaffly betwixt the 
two firft lines, and paffed forwards in the 
fame direction, being kept as fteady as pof- 
fible, and borne upon with a moderate force. 
The fame mu ft be repeated with refped: to 
all the reft of the lines, till the inftrument 
lias been thus paffed over the whole furface of 
the plate. Other lines muft be then drawn 
from the extremities of the other two fides 
in the fame manner, which, interfering the 

firft 

> 
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firft at right angles, will confequently, toge¬ 
ther with them, form fquares; and the lame 
operation mull be repeated with the cradle 
as in the cafe of the fir ft. New lines muft 
then be drawn diagonally, or cornerwife, on 
the plate, and the cradle pafted betwixt them, 
as before; and when the firft diagonal opera¬ 
tion is performed, the lines muft be crofted at 
right angles as the former, and the cradles 
pafted betwixt them in the fame manner. 

The plate having undergone the action of 
the cradle, according to the difpofition of this 
firft order of lines, a fecond let muft be 
formed, having the fame diftances from each 
other as the firft; but they muft be lb placed 
as to divide thofe already made into fpaces 
one-third lefs than their whole extent; that 
is to fay, every one after the firft on each 
fide will take in one-third of that before it; 
as for example, beginning at A, of which 
the firft third muft be left out, a third of 
B will be confequently taken in, and fo of 
the reft. Thefe lines of the fecond order 
may be either marked with final 1 letters, or 
leffer ftrokes, to diftinguifh them from the 
firft; and the fame treatment of the plate, 
with refpect to them, muft be repeated as 
was praffifed for the others; and this muft 
be underftood to extend as well to the di¬ 
agonal lines as thofe parallel to the Tides of 
the plate. 

When this fecond operation is finifhed, 
a third order of lines muft be made; the 

N z firft 
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firft of which, fuppofe in A for example? 
inuft omit two-thirds of it; and, confequently, 
take in two-thirds of B; and fo of the reft; 
by which means the original fpaces will be 
exactly divided into equal thirds ; and the 
cradle inuft be again employed betwixt 
thefe lines, as before, in the cafe of the 
others* 

When the whole of this operation is finifh- 
ed, it is called one turn; blit in order to 
produce a very dark and uniform ground, 
the plate muft undergo the repetition of all 
thefe feveral operations for about twenty 
times, beginning to pafs the cradle again 
betwixt the firft lines, and proceeding in the 
fame manner through all the reft. But it 
may not be impertinent to repeat the cau¬ 
tion that the cradle fhouid not be too hardly 
borne upon, and that it fhouid be pafled crofs 
the plate with one motion only, without 
flopping or varying the adtion, for fear of 
making fpots or inequalities in the black of 
the ground, and that the grain may have 
the loft and velvet-like look in every part; on 
which indeed depends the beauty of this kind 
of engraving. 

This uniformity of the ground is therefore 
of fo much confequence that it fhouid be 
examined, and even tried with the greateft 
care, before the fcraping be begun; fince, 
if it prove bad, there is no remedy; but 
the labour already bellowed on the work, 

a 

when it (hall be difcovered to be fo, muft 
be 

/ 
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fee given up, which is generally the beft com- 
promife; for, otherwife, with great pains and 
embarraffment, a defective work will at la ft 
be produced, even though by the hands of 
the molt fkilfub 

SECTION IV. 

Of the manlier of for aping in mez¬ 

zotint q. 

"|"irHEN the plate is prepared with a 
Y proper ground, the fketch mull be 

calked on it by rubbing the paper on the 
backfide with chalk. But, as this kind of 
white is very apt to come off, and, con- 
fequently the tracing made with it to be de¬ 
faced, it is proper to overtrace it afterwards 
with black lead, or, what is better, Indian ink; 
for common ink is improper, as it remains in 
the grain, and is not to be got out without a 
great deal of trouble. 

The fcraping is then performed by paring 
or cutting away the grain of the ground in 
various degrees, fo that none of it is left in 
its original ftate, except in the touches of the 
flrongeft fhade. The general manner of pro¬ 
ceeding is the fame as in drawing with white 
upon black paper. The maffes of light are 
firft begun with; and thofe parts, which go 
off into light in their upper part, but are 

N 3 brown 



i3i Of Engraving. 

brown below. The refledtions are then gra¬ 
dually entered upon, after which the plate 
is blackened with a printer’s blacking ball 
made of felt, to fee the effect; and then 
the work is proceeded with, obferving always 
to begin every part in the places where the 
ftrongeft lights are to be. But the greateff; 
caution fhould be taken not to pare awray 
the grain too faff in hopes of having fooner 
finnhed; for it is not eafy to re-place it 
when it is once taken away, efpecially in 
the lights; and there ought always to re¬ 
main every where a flight caff of it, ex¬ 
cept on fhining parts. As it will, never- 
thelefs, happen, after all poflible attention, 
that the grain will be taken off more than is 
proper in lb me places, the little cradles of 
different fizes, fpoken of in defcribing the 
inftruinents, are then called in aid to re- 
ftore it. 

SECTION V. 

Of the application of the art of fcrap~ 

ing mezzotintos to the printing <wi th 

a variety of colours, in order to pro¬ 

duce the refemhlance of paint mgs* 

1H E art of printing fuch a variety of 
_ teints as may compofe a painting with¬ 

out multiplying the plates to a proportionable 
number, 
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number, was eftablifhed by Mr. Le Blon upon 
this principle : That there are three primitive 
colours, of which all the reft may be com- 
paled, by mixing them in various proportions; 
—that any two of thefe colours being mixed 
together, preferve their original power, and 
only produce a third colour, fuch as their 
compound mu ft neceffarity give; but if trans¬ 
parent colours be mixed, and the three pri¬ 
mitive kinds compounded together, they de¬ 
ft roy each other, and produce black, or a 
tendency to it, in proportion to the equality 
and inequality of the mixture;—and that if, 
therefore, thefe three colours be laid either 
feparately, or upon each other, by three plates, 
engraved correfpondently on thefe principles 
to the colouring of the defigri, the whole 
variety of teints neceffary may be pro¬ 
duced. 

The requifites, therefore, to the execution 
of any deiign in this method of printing, are 
as follow: 

Firft, To fettle a plan of the colouring of 
the painting to be imitated, Chewing where 
the prefence of each of the three liinple 
colours is neceffary, either in its pure ftate, 
or combined with fome other to produce 
the effedt required, and to reduce this plan 
to a painted fketch of each, in which not 
only the proper outlines, but the degree of 
ftrength fliould be exprefted. 

2dly, To engrave three plates correfpon¬ 
dently to this plan, which may print each 

N 4 of 
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of the colours exactly in the places where* 
and proportion in which they are wanted. 

3dly, To find three tranfparent fiibftances 
proper for printing with theie three primative 
colours. 

The firft of thefe requifites is the moft 
difficult to be performed, as it requires a 
thorough comprehenfion of the nature oi 
colours in this view, as well as fome ex¬ 
perimental {kill and judgment to fettle the 
neceflary fyftem, both of the fimple and 
combined effects, in order to produce the 
due combination with harmony and proper 
keeping. The fecond is not fo difficult as 
the firlt, if that be well executed, and re¬ 
quires more of care and labour, than of 
lkill and judgment; but particular regard 
fhould be had, that the plates be exactly 
alike in dimenfions and form, for the lead 
irregularity or difproportion renders the whole 
attempt abortive. 

The third can never be completed but 
in an imperfect degree, as we have not any 
Inch fiibftances in the Materia Piftoria as 
correfpond fully with what is here wanted; 
which is to have three pigments perfectly 
tranfparent, pure, or bright, and agreeing in 
their tone of force and colour. A blue we 
have, in the Pruffian blue, when it is very 
good in its kind, that is not very exception¬ 
able ; and lake of the beft fort (could it 
be procured) would afford a red, which, 
though not fo hear the proper ftandard as 

the 
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the beft Pruffian blue, might ftiil well enough 
ferve; but for yellow, brown pink (which is 
the only tranfparent pigment deep enough 
for this purpofe) has never been hitherto pro¬ 
duced fo as to correfpond, either for ftrength 
of colour or brightnefs, with either fine lake 
or Pruffian blue; and this muft therefore 
be con-fidered as an hitherto unobtained re- 
quifite for carrying on this art to the firft de¬ 
gree of perfection. Thefe three muft, how¬ 
ever, be the pigments employed; and the 
Pruffian blue muft be light in the pigment, 
other wife it will greatly overpower both the 
others; but it (hould be as bright as poffible, 
to which quality deepnefs or ftrength of co¬ 
lour fhbuld be added likewife in the choice of 
the others for this purpofe. 

The method of engraving plates by fcraping 
in mezzotinto had rendered this art of imi¬ 
tating painting more eafily practicable, as far 
as regards the execution, with refpeCt to the 
printing. For the feveral plates that are ne- 
ceflary to be engraved correfpondently to 
each other, are much fooner clone in this way 
than they could be in any other; and the 
particular manner Mr. Le Blon ufed in pre¬ 
paring them was as follows. 

The three plates of copper were firft well 
fitted, with refpeCt to fize and figure, to 
each other, and grounded in the fame manner 
as thofe defigned for mezzotinto prints, and 
the exadf place and boundary of each of 
the three primitive colours, conformably to 

the 
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the defign, were, as above mentioned, fketched 
out on three papers anfwering in dimenfions 
to the plate. Thefe fketches were then 
calked on the plates ; and all the parts of 
each plate, that were not to convey the co¬ 
lour to which it was appropriated to the 
print, were entirely feraped away, as in form¬ 
ing the lights of mezzotinto prints. The 
parts that were to convey the colour were 
then worked upon; and where the moft 
light or diluted teints of the colour were 
to be, the grain of the ground was pro- 
portionably taken off; but where the full 
colour was required, it was left intire. In 
this, regard was had not only to the effects 
of the colour in its fun pie flate, but to its 
combined operation, either in producing 
orange-colour, green, or purple, by its ad¬ 
mixture with one alone, and likewife to its 
forming brown, grey, and fhades of different 
degree, by its co-operation with both the others. 
But though the greatefl part of the engraving 
was performed in the mezzotinto manner, yet 
the graver was employed occafionally for 
ftrengthening the fhades, and for correcting 
the outline, where it required great accuracy 
and fteadinefs. It was found neceffary fome- 
tirnes to have two feparate plates for printing 
the fame colour, in order to produce a ftronger 
effeCt; but the fecond plate which was 
ufed to print upon the firft, was intended 
only to glaze and foften the colours in parti¬ 
cular parts that might require it. With refpect 

to 
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to the black and brown teints, which could 
not be fo conveniently produced, in a due de- 

; gree, by the mixture of the colours, umber 
and black were likewife ufed. 

j! The explanation of the manner of printing 
I with theie plates will be referred till the me- 
■ thod of printing in general with copper-plates 
e is treated of. But with refpeCt to the order 
; in which the plates are to be applied, it may 
not be improper to obferve here, that the co- 

\ lour which is leaft apparent in the picture 
I fhould be laid on firft; that which is betwixt 
the mod and leaft apparent next; and that 

1 which predominates laft, except where there 
may be occaflon for two plates for the fame co¬ 
lour, as was before mentioned, or where there 
is any required for adding browns and fhades. 

Mr. Le Blon applied this art to portraits, and 
fhewed, by the fpecimens he produced, the 
poflibility of its being brought, by farther im¬ 
provements, to afford imitations of painting 
which might have fome value. It is, never- 
thelefs, much better adapted to the fimpler 
fubjeCts, where there are fewer intermixtures 
of colours, and where the accuracy of the re¬ 
flections and demi-teints are not fo efl'entially 
necefiary to the truth of the deilgn, from 
the greater latitude of form, and difpofition 
of the colour, as in plants, anatomical figures, 
and fome fubjeCts of architecture. But per¬ 
haps plates engraved, or rather finifhed with 
the tool, particularly with refpeCt to the out¬ 
line, would be better accommodated in fome 

of 
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of thefe cafes, than thofe prepared only by 
feraping. In relation to plants, it were much 
to be wifhed this method were cultivated; as 
they might with the fame, or lefs expence, 
be better depidled in this manner than by 
the vv a thing prints, as is now fo much the 
practice. Two fets of coloured reprefenta- 
tions, one of the fyibem of medicinal plants, 
and the other of the indigenous, done in 
fmall, fo that by putting a number in a plate, 
the price may be rendered moderate, are 
much wanted for common ufe; and might 
be eafily done in this way, as the neatnefs 
of the execution would not be fo material 
as the juflnefs and accuracy of the defign, fo 
far as relates to the botanical truth and pro¬ 
priety. It is to be feared, however, that as 
this art has been totally negle&ed, as to 
any attempts that have had the pfobability 
of being effectual, ever fmce the death of 
Mr. Le Blon, it will remain fo ftill, unlefs 
revived by the patronage of fome great per- 
fon or fociety, who may conveniently bear 
that expence which artifls on their own ac¬ 
count, whether wdth refpect to their time or 
money, cannot prudently engage in. 

Mr. Cochin remarks, at the end of an 
account he has given of Mr. Le Blon’s man¬ 
ner, that though this ingenious artift con¬ 
fined his method principally to the life of 
three colours, yet fhould this invention be 
again taken up and cultivated, there would 
be more probability of fuccefs in uling a 

greater 
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greater variety, and that feveral different 
kinds might be printed by one plate, pro¬ 
vided they were laid on in their refpeftively 
proper places by printing balls, which fhould 
be ufed for that colour only. His hint might 
be however very greatly improved by the 
further afiiftance of ftencils accommodated to 
the plates, for the laying on the colours in 
the proper parts. 

What he obferves would be more par- 
ticulary true with refpedt to pictures of 
plants; for in that cafe, not being con¬ 
fined to tranfparent pigments, which have 
not force enough for the vivid colours of 
flowers, vermilion, King’s yellow, and others 
of a ftrong body might be ufed, and with 
much lefs pains than by working on Mr, 
Le Blon’s principle, where the ftudy re¬ 
quired in making the plan of colouring, and 
the care and nicety demanded in the execution 
of it, more than countervail the trouble or 
expence of an additional plate or two. 

C H A P, 
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CHAP. VI. 

Of the method of printing copper¬ 
plates. 

SECTION I. 

Of the mfrumeiits necejjary for print¬ 

ing copper-plates. 

r I iHE inftruments and utenfils employed 
JL in printing copper-plates are a rolling- 

prefs, with all its appurtenances; a printing ball 
for fpreading the ink on the plate; a leffer ball 
for cleaning the plate after the impreffion is 
over; a pot with a cover for boiling the ink; 
an ink vefiel for containing it during the time 
of printing; a fire pan and grate for heating the 
plates; blankets for laying over and under the 
plates on the table of the prefs; a piece ot 
broad cloth for laying over the plate; and a 
knife for cleaning the printing ball. 

The rolling-prefs is the principal, and indeed 
the only very important machine or inftru- 
ment employed in printing copper-plates. But 
as the giving a detail defcription of it, fuch as 
would be fufficient to enable a workman to 
fabricate one, would take confiderable room 
in this volume, without any equivalent advan¬ 

tage, 
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tage, I fhall wave it; having nothing to offer 
with refpedt to the improvement of the con- 
ftrudtion, and the common kind being at 
prefent to be procured of thofe whofe proper 
faufmefs it is to make them. 

The printing ball is only a piece of white 
linen formed into a ball by rolling it together 
as for a bandage, but much more tightly, for 
the harder it is the better. It fhould be formed 
into a conical fliape, like the figure of a paint¬ 
er’s muller for grinding colours; and then ren¬ 
dered compact and fecure from unfolding, by 
means of ftrong thread feveral times doubled, 
and pa{fed through it in many different places, 
by a kind of awl; and at the fame time fat¬ 
tened by fewing, fo as to reduce it to the fize 
of three inches diameter, and of five or fix 
inches in height, or thereabouts. It muff af¬ 
terwards be pared flat at the bottom, by cut¬ 
ting it evenly with a very fharp knife; and 
the other end muff be fafhioned by fewing into 
the figure of a half ball, that it may bear the 
preffure of the hollow of the hand in grafping 
it, to ink fteadily the plate with the more 
convenience. This ball fhould be made of 
fine foft linen half worn. 

A leffer ball is alfo neceffary for oiling and 
rubbing the plates after the impreffion is over. 
It fhould be made of ferge rolled up, and 
faftened together, in the fame manner and 
figure as the printing ball. 

The pot for boiling the ink fhould be of iron, 
and proportioned in its fize to the quantity of 

ink 
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ink required to be made. It fhould be, how~* 
ever, at leaf!: a third bigger than will contain 
what may at any time be put into it. It may 
be in the form of thofe ufed for culinary pur- 
pofes, but mufl have a cover which fhould 
be thick, and fit the top of the pot fo as to 
clofe it very exa£lly. 

The veil'd for containing the ink during the 
printing is a kind of fquare trough, of which 
three fides are raifed high, but that in front 
made low; the real hollow or containing part 
being fhallow, and formed in the front part, by 
railing the bottom, as it were; which raifed part 
of the bottom is brought forwards, fo as to make 
a fort of border or rim, on which the printing 
ball is laid, when it is not immediately in ufe. 

The fire-pan fhould be of iron, and made 
bigger than the larger! plate, for which there 
may be occafion to ufe it. The depth muft 
be in fome proportion to the diameter; but 
need not be much greater than will keep the 
plate, when laid over it, three or four inches 
above the coals. There muft be a grate fitted 
to it of a fquare form, and fupported by four 
legs, the dimenfions of which muf! be fuch 
as will admit the pan to be put under it. Be¬ 
twixt the legs and this grate the pan may be 
faftened by rings and hooks, fo as to hang in 
its proper fituation under the grate, but to be 
removed at pleafure. The ufe of this grate 
is to bear the plates when laid over the fire in 
the pan, and to give air to the coals, to pre¬ 
vent their extinguifhing. 

A trough. 
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A trough, or tray of copper, muft like wife 
he had for dipping the paper. It fhould be 
of a long fquare form, and as big as the paper 
called the large eagle, or at leaf!; as broad, if 
a little lefs in length, and ought to have rims 
round it of the height of eight or nine inches* 
Along with th’s fhould be two Itrong boards 
latticed behind, of the fize of the paper be¬ 
fore mentioned; one of which ihould be 
latticed on the back, in order to give room for 
the fingers to pafs under it, when there may 
be occafion to remove it from place to place* 

A knife muft alfo be had for cleaning the 
printing balls, and the other utenfils, when 
fouled with the ink; the form may moft con¬ 
veniently be the fame with that of the pallet- 
knives of painters, only it fhould be large and 
ftrong. 

Cloths muft alfo be provided for laying 
over the plates when put within the prefs; 
they fhould be of w'oollen cloth well milled* 
:but not ftiffened. When they are applied to 
this ufe they are called blankets; and indeed 
;the kind of flannel called fwanfkin is com- 
jmonly ufed here. In France the printers, who 
.tire particularly ciiriotis, have fome of fine 
ferge, with both Tides wrought in the manner 
}f the wrong fide ; of which they put one next 
r.he plate, and then lay two or three others 
)f the common kind over it. They fhould 
ne had of different fizes, according to the 

-. dates and paper there may be occafion to 
>rint with; and, as in conference of paffiog 

jt, Vol, II, O under 
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under the weight of the roller, they may be 
rendered too hard or too foft; care ought to 
be taken to fpread them in the evenings and 
mornings before they be ufed, and to twiffc 
and ruffle them, in order to render them hip¬ 
pie. Several fets fhould be provided to admit 
of their being walked when they are too hard 
or loaded with the gum, which the paper 
imparts to them in the printing as they pafs 
together under the roller. Belides thefe fofter 
kinds of cloth, called blankets, it is pradifed 
here to have fome of broad cloth for laying 
immediately over the plate. 

Linen cloths fhould alfo be procured for 
feveral purpofes; for the greateft part of which 
fuch as are worn out is inoft proper. This 

- kind fhould be had in plenty, becaufe fome 
fhould be appropriated to each ufe. 

r ■nmi n ■wruiiiBi r rrmrr» ■ n 

SECTIO N: 1L 

Of the printing ink. 

HAVING, before, in the part where inks 
are ♦'treated of, given the belt recipe 

for preparing this kind it is needlefs to repeat 
it here, as it may be found in p. 16; but it 
may not be amifs to obferve, that nothing can 
be of more confequence to this kind of print¬ 
ing than the good or bad qualities of the ink 
for, belides the rendering the prints of little- 

valuo 
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value when the confiftence or colour of the ink 
is bad, the plates themfelves frequently mfcer 
extremely from a flight ufe by the cor roll on 
of bad ink. It is, therefore, moil expedient 
for all who are concerned in this kind, in the 
cafe of works of any value, to prepare the ink 
themfelves, which they may be certain of 
doing to perfection, by following the directions 
of the recipe above referred to, and can meet 
with no difficulty, except in procuring the 
belt German black, which may be had either 
from Frankfort, where it is made, or from 
Holland or Paris. 

SECTION IIL 

Of the manner of printing copper~ 

nH H E prefs, with all the other utenlils, 
JL being prepared, the table mult he put 

into it and adjlifted, which is done by thruft- 
jffig the thinneft fide of it betwixt the rollers, 
and, at the fame time, turning the prefs with 
me other till the rollers come over it; and if 
j.he prefs have not been ufed before, fince the 
parts of it were put together, it is requifite 
.0 try if the two rollers clofe properly on its 
Tirface above and below. The manner of this 
rial is to draw with Spanifh white (or chalk* 

prepared by walking) a right line along the 
O 2 length 
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length of the table of the prefs, and another 
broadways. If the roller be palled over the 
table, and the line appear marked perfectly 
on it, without any break or faintnefs in any 
particular part by the turning the prefs, it may 
be concluded all is right; but, if the contrary 
be found, the prefs muft be adjlifted by adding, 
on the fmkingiide, more of the cartoons which 
are put into the openings of the cheek of the 
prefs till the rollers be brought to A due level. 
The printer muft then place himfelf, ftanding' 
with his face towards the prefs, having the 
greateft part of the table brought forwards at 
his fide, and put, in the molt even manner, 
one of the blankets on the table; and after¬ 
wards two or three others upon it, in fuch man¬ 
ner that the uppermoft of them may fpread 
beyond that under it, and that beyond the 
next; and fo of the reft, when there are more. 
This is proper, in order that the roller may take 
more eafilyon each of them, when the crofsis 
turned ; for it is obvious,, that being difpofed 
thus by gradation, the upper roller, in being 
drawn over the table, will rife more eafily upon 
the blankets in this ftate. When the meafure: 
of an inch is thus gained in the fize of the up- 
permoft cloth, the printer muft turn them even¬ 
ly all together upfide down on the roller; and! 
then take a fheet of white paper, of the fize: 
of thofe that are to he printed, and fpread it; 
in the middle of the table, and gum it down;; 
the defign of which is to mark out the place; 
where the plate fiiould lie, that he may the 

more 
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j more readily put It each time an impreffion is 
to be taken from it in its proper fituation. 

The prefs is then properly prepared to re¬ 
ceive the plates; but before we proceed to the 
explanation of the particular manner of palling 
the plate and paper which is to be imprinted, 
through the rollers, it is proper to defcribe the 
preparation of both to undergo this operation, 
the paper by being moiftened, and the plate 
by being duly charged with the printing ink. 

In order to moiften the paper, five or fix 
fheets mud be taken, and being held extended 
with both the hands, they muft be dipt into 
the copper trough, or tray, before mentioned, 
p. 193, which muft be half filled with clean 
water; and this dipping muft be inftantly re¬ 
peated two or three times, according as the 
ftrength of the paper, or the quantity of gum 
in it may make neceffary; but the fheets' 
muft be kept exactly even and free from all 
folds. They muft be then put, in the fame 
even ftate, on one of the pieces of wood above 
directed to be prepared for this purpofe; and 
the fame muft be done of the remainder, lay¬ 
ing parcel after parcel one upon the other, till 
the whole be dipt. The other piece of wood 
muft be then laid upon them, with the even 
fide downwards, if either be latticed, fo that 
the paper will be inclofed betwixt the two 
boards; and over the uppermofl: board a con- 
fiderable weight fhould be put, that the water 
may be forced into all parts of the paper alike, 
and the fuperfluous quantity prefled out. They 

O 3 mnil. 
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mud be left thus loaded till there be occafion 

to take them away to print them; and it fhould, 

be fo calculated that a night’s time fhould be 

afforded for them to lie in this condition before 

they be printed, in order that the water may 

drain properly from them ; but if they be not 

ufed the next day, they fhould be dipt over 

again for the confumption of the day after, 

as they grow too dry if continued longer in 

this date than twenty-four hours. Care fhould 

always be taken to adapt the dipping to the 

drength and gumminefs of .the paper : and it 

fhould be obferved, that fuch as is defigned to. 

be imprinted with plates done by the graver, 

fhould be kept longer after dipping than any 

other, ft is iometimes neceffary to album the 

paper, which may bt performed by melting 

the due proportion of ailum in hot water, and 

adding it to that in which the paper is dipt, fa 

long before, as to give time for the mixture to 

grow cold before it be ufed. 

The above is the direction given by Mr, 

Cochin ; but, there will rarely be found any 

paper that can be brought to a date for print¬ 

ing in fo fhort a time; for the gum in paper 

of fuch thicknefs, as is ufed for copper plates, 

prevents the water from diffufmg itfelf, and 

rendering the paper equally moid and foft in 

every part, as will be eafily feen on holding 

the paper up betwixt the eye and any light 

by the opake fpots. The bed practice is, 

therefore, after the dipping, to fheet the paper; 

that is, to lay it draight on the boards fheet by 
fheet, 
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Iheet, and then to put on the upper boards® 

is above, and buffer it to lie about three days. 

It muft then be palled under the roller of the 

prefs, by fe par ate parcels® as many Iheets be¬ 

ing in each parcel as the prefs will admit. 

After this it muft be again ftieeted, and put 

on the boards, and there left at reft for a fort¬ 

night, or three weeks, to rot, as is called by 

the printers, till the whole be inti rely free from 

fpots, and equally tranfpareiit. The precife 

time for rotting varies greatly, according to 

the thicknels and gumminefs of the paper; 

and cannot therefore, he reduced to any rule; 

but it muft be judged of by examining the 

paper from time to time, which will be always 

fit when the whole is equally transparent and 

free from fpots. If, as it fometimes happens 

the paper be found to be mildewed, it muft 

be hung upon cords, each fheet fingle, till it 

be near dry, and then muft be dipt and preffed 

again when it is to be ufed; but a fecond rot¬ 

ting is not neceffary. The dipping and prefling 

muft be pradtifed in the fame manner, if at 

any time the paper grows too dry before it can 

be printed off. 

The manner of inking the plate is thus: 

Being engraved, filed, cleanfed, and every 

way ready for printing, it muft be laid on the 

grate defcribed p. 192, with its back towards 

the burning coals, which muft be previoufly 

put into the pan intended to contain them, and 

defcribed alfo p. 192. But the coals fhould 

be previoufly covered with aihes, to make 

O 4 them 
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them burn more equally, and laft the longer 

time. Having fuftered the plate to be a little 

heated, it mu ft be taken in the left hand by 

one of the corners, arid, being held fteadily 

and flat over the grate, and the printing ball 

being taken in the right, and dipt in the ink, 

the plate muft be rubbed all over with it on 

the engraved lide, which will of courfe be 

uppermoft; and by gliding and prefftng the 

ball, and beating ftrongly with it in every 

direction, the ink muft be driven into all the 

minuteft hollows of the graving in every part 

of the plate. But if the plate be new and 

large, or where there are ftrokes of the graver 

long and deep, as in the fquare or border round 

the edge, the ball muft be again carefully pafied 

over thefe ftrokes, and ink even put there with 

the finger, by running it along the deep lines, 

to fill them with, and make them hold it.. 

This is, neverthelefs, only neceffary for the firft 

print; for afterwards there will remain enough 

always in the lines, to furnifh, by means of 

the fupply given in the common manner of 

inking the plate, a fufficient quantity for thofe 

that fucceed. 

When the printing ball is new, four or five 

times as much ink fhould be taken as there is 

occafion for, when one ufed before is employ¬ 

ed; becaufe, after being well fatiated with the 

ink, it requires only to have the furface cover¬ 

ed, not imbibing any more. It muft be re¬ 

membered, likewife, to put the printing ball 

always on the plate where it ought to he; 

that 
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that is, on the rim or raifed bottom in the 

front of the ink veffel, that it may get no dirt 

or fand, which would fcratch the plate ; and 

it can fcarceby be kept from fuch foulnels if 

it be put at random in other places. When 

it happens, that after having printed much, or 

having difcontinued for fome time, the ball 

becomes hard at the bottom, on account of 

the ink vchich flicks there, and gains a tena¬ 

city in drying, a thin flice of it muff be taken 

off with a very fharp knife, and the ball muff: 

be charged wrell with ink before it be ufed 
again. 

The ink having been thus made to enter 

thoroughly the lines and ffrokes graven on the 

plate, and the printing ball being put in its 

proper place on the border of the ink veffel, 

one of the cloths or clouts made of old linen 

muff be taken off, and the body of the print¬ 

ing ink which lies on the plate, as well as 

that which fticks to the back and lides of it, 

muff: be gently wiped off; then the firft clout 

being put away, but left upon the grate, or 

fomewhere at hand, the plate fhould be car¬ 

ried to the table and laid down on it, which 

ought to be placed for that purpoie at the 

head of the grate; and the hand being paffed 

ffowdy, but hardly over the plate, all the re¬ 

dundant ink, that is, fuch as is not adually 

lodged in the ffrokes or hatches of the gravings, 

fhould be taken off by degrees, obferving to 

wipe off the ink, from time to time, from 

the hand that is thus employed, with a clean 

clouts 

v 
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clout, which mull be held in the other hand* 

with which alfo the plate muft be fteadily 

fixed, that it may not Hide and get loofe in 

going over it with the fiat part of the other 

hand to clean it; which mufl: be done, as is 

above intimated, bv running the hand along 

it, fometimes lengthways, fometimes breadth¬ 

ways, and alfo diagonally, and in all other 

directions, that there may not remain the lead 

ink but in the ftrokes where it is neceflary. 

When it appears that there is not any more 

ink or fpots in any part of the furface of the 

plate, where there is no engraving, the border 

and edge mull be alfo wiped, and even the 

table where the plate has been laid to be 

cleanfed; and the plate muft be then put again 

upon the grate, and the hand being cleared 

from the ink, muft be rubbed with Spanifii 

white; after which, the plate being moderate¬ 

ly heated, mufl: be carried back to the table, 

and the whitened hand paffed fiightly over it, 

which is very ferviceable in the cafe of plates 

engraven in large portraits, and in that of 

other works which require more care and at¬ 

tention than ordinary; but it is not abfolutely 

requifite, and therefore may be difpenfed 

with on common occafions, where difpatch 

is the greateft advantage that can be had in 

the manner. 

Great care muft be taken after this not to 

touch the plate in the places where it is 

engraved, for fear of its contracting any dirt; 

and it is proper to intimate here, that things 

muft 
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muft be managed in fuch manner as to avoid 

wiping the plate with fweaty hands; for 

rather than that fhould be, it is better to wipe 

it with a rag, as many printers do at prefent, 

in the cafe of pieces of architecture and other 

works that dp not require fo much nicety in 

the treatment as portraits. When this is 

done, however, after having left the fir ft rag 

on the grate, they take another cleaner, which 

fhould lie ready on the table, and wipe it with 

this alfa; and after the plate appears to be 

clean, having wiped, as above directed, the 

border, edges, and under fide, they take a third 

linen rag, moiftened with clean water, and 

pafs it over the whole plate, to finifh the clean¬ 

ing all that part of it which ought to leave 

the print white. It may be conceived from x 

what has been faid, that it is not neceffary the 

hr ft rag fhould be of fine linen nor clean, 

as being ufed only to take off the ink grofsly, 

and may ferve therefore for a long time, pro¬ 

vided the ink does not dry upon and harden 

it; and with refpeCt to the fecond clout 

which is ufed for this purpofe, when it be¬ 

comes moderately dirty, it fhould be applied 

to the firft ufe, and another taken in its place; 

but tfie laft fhould be always fine, and as 

loon as it appears foiled or dirty, it fhould be 

applied to the purpofe of the fecond, and 

whenever a frefh one is taken, it fhould be 

wet with a fpunge as thofe preceding, the 

fpunge being kept wet in a pot with water 

ready for this ufe, Some printers make ufe 

of 
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of urine inftead of water; but that is very de¬ 

trimental to the plates, and fullies the white 

of the prints by the number of fpots and little 

holes which it makes in the copper, on which 

account it ought to be abfolutely rejected. 

The printer, befides thefe clouts, fhould 

have a towel lying before him on the table, 

and likewife a little white linen cloth faftened 

to his belt to wipe his fingers before he takes 

hold of the fheets of paper, in order to their 

being printed, as well likewife as when he 

is to take them away again after they are 

printed. 

Every thing being thus ready, the printer 

muft take the plate by the back and fides, 

and lay it carefully on the paper fixt on the 

table, as above-mentioned, to mark the pro¬ 

per place; and having wiped his fingers on 

the towel, which is hung near at hand for 

that purpofe, he muff take one of the fheets 

of paper prepared by moiftening and rotting, 

according to the manner above directed; the 

whole quantity of which ought now to be 

placed on the head of the prefs, and put it 

gently and evenly upon the plate, fo as to cover 

it exadlly; and upon that he muft lay a fheet 

of blotting paper wet with a fpunge dipt in 

water, and over them the blankets that were 

hung on the roller; or, according to the better 

practice which now prevails here, a piece of 

broad cloth as above-mentioned. He muft then 

turn the crofs of the prefs equally and flowly, 

till the whole has paffed to the other fide of the 

prefs j 
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prefs; but if the plate be not of an equal 

thicknefs in every part, it is neceffary to put 

pieces of cartoon, or other thick paper, be¬ 

twixt it and the table, fo as to bring it to a 

proper level. 

When the plate has thus palled to the fur-* 

ther fide, fo that the roller no longer bears 

upon it, but only on the further edge of the 

blanket, the printer mull again turn the crofs 

of the prefs the contrary way, and make the 

table and the plate re-pafs back to their former 

place. This is always advantageous in works 

that are fine and of importance, becaufe it 

fecures the certainty of a better, imprelfiom 

But for difpatch, it is frequently pradifed to 

pafs the plate only once under the roller, and 

not to return the table to its place, but by 

palling a frelh print under the roller. In order 

to which the printer goes to the other fide of 

the prefs, when he takes the plate out of the 

blankets. This is not fafe, neverthelefs, where 

impreffions require the greateft accuracy; but 

in the cafe of maps or other coarier engrav¬ 

ings it may be admitted, and faves fome time 

and labour. Which ever method be purfiied, 

the fubfequent proceedings mull however be 

thus: The printer, when the imprelfion is in 

this manner made, by palling the plate under 

the roller, either twice or once, mull raife the 

blankets, and turn them over the roller as 

they were at firfh and then take off the 

broad cloth or blotting paper mentioned above 

to be laid over the paper on which the impref- 

fion 
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lion is now made. He mu ft then carry it ta 

the grate, and fuffer it to grow fo warm, that 

the paper may be fenfibly drier than when the 

plate was taken out of the blankets. 

After this, having wiped his lingers on the 

linen cloth which hangs to his belt, he muft 

take up by the two corners the fheet of paper 

which is on the plate, for fear the| black of 

,the ink may fmear the paper ; and having laid 

it down by him, he muft again carry the plate 

to the grate to be inked as before, and pro¬ 

ceeding the fame, as to the reft of the opera¬ 

tion, as he did with the other. 

It is proper to mention, that for the conve¬ 

nience of the printer, there fhould be near 

each fide of the prefs, or in fome commodi¬ 

ous places clofe at hand, two boards or planks, 

put upon fomething that will raife them breaft 

high, and covered with a fheet of grey paper* 

upon which the prints may be laid evenly one 

upon another as he paflfes them through the 

prefs, (or pulls them o/p, to ufe the printer’s 

phrafeh The reafon of having two of them 

is, that when he Hands on one fide of the 

prefs, he may have one there, and when at 

the taking off the next print he removes to 

the other, he may ftill find another equally 

near him, the moiftened paper to be printed 

being put on the head of the prefs as was 

before intimated. 

When the printer has done his work, he 

hangs on cords, that are clean and drawn tight, 

all the prints he has taken off; which, if it 

can- 
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cannot be conveniently performed the fame 

evening, fhould be done the next morning;, 

and when they are thus hung, they muft he 

left till both the moifture of the paper and 

that of the printing ink be dried away. After 

which they muft be taken down, and put¬ 

ting them together dozen by dozen into the 

prefs, to take away the creafmg of the cord* 

he leaves them there a day or two; when* 

being carefully laid one upon another, they 

fhould be put into fome box or other proper 

repofitory, which will complete the drying, 

and bring the ink to its proper colour. 

In the mean time* after having taken oft as 

many prints as are thought necefiary from the 

plate, the printer takes likewife a little ball, 

which is formed by rolling together a piece of 

fome of the old blankets, or any other woollen 

fluff, in the manner of the printing ball, or 

any other commodious form; and, having 

oiled it well, he heats the plate a little upon 

the grate, and then rubs it ftrongly with this 

oiled ball. By this means the ink in the 

ftrokes and hatches is rendered thinner, fo as 

to be afterwards wiped out by rubbing with a 

dean linen clout; but to be certain that the 

leaft ink may not be left behind, they take off 

a proof on a fheet of blotting paper moiftened 

with a fpunge. 

This blotting paper, being afterwards well 

dried, they wrap up the plate in it to pre- 

ferve it from the duft, putting one of the 

prints upon it in order to diftinguifh it, and 

they 
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they lock it up in fome proper place, where it 
may be well fecured from contrafling the leaft 
moiflure. 

If the duly cleaning the plate in this man¬ 
ner fhould be fo neglected that the ink fhould 
dry in the ftrokes or hatches, which would 
make the next proofs taken from it appear 
weak, and as if the plate had been worn out, 
this ink muft then be got out by the follow¬ 
ing means. 

When there are feveral to be fo cleaned at 
the fame time, then take the copper veftel or 
trough, which ferves for dipping the paper, 
and fet it upon two tall dogs, or any other 
thing to fupport it, and make a fire under it; 
putting it into all the plates, with a quantity of 
wood-afhes fifted, fome pot-afhes, and a confi- 
derable proportion of water. They then iufrer 
the lye, made by the water and afhes, to boil 
feveral hours with the plates in it, and then 
they take them out and wafh them immedi¬ 
ately in another veflel full of clean cold water, 
to free them from all the afhes, and afterwards 
fet them to drain, being reared obliquely 
againft a wall, or other fupport. They 
then wipe them very carefully to prevent any 
afhes or fand remaining, which might be liable 
to fcratch them. When there is one alone to 
be cleaned, and that is of a moderately large 
ii7e, they place it on the grate with the back 
downwards, and cover all the plate with 
wood-afhes, which muft lie upon it the 
thicknefs of a finger, being moiftened and 

dipt 
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dipt in water before they be ufed for this par- 
pole. They then make a clear and ftrong tire 
under the grate, to heat the plate, and make 
the moifture in the allies boil upon it; and, 
after fome time, the lye formed by the mol- 
fture and allies will attract and diffolve the 
ink, in the ftrokes of the engraving, fo as to 
fender it very eafy to be cleaned, by walking 
it copioufly with water poured upon it. 

This is the method advifed by Mr. Cochin, 
but the life of the allies is not fo commodious 
as the adding the fait which they contain, and 
which is indeed the only efficacious part, the 
earth of the allies not being capable of pro¬ 
ducing any effedt but that of Scratching the 
plate. The bell method, therefore, is to ufe 
a proper quantity of the* pearl-allies, which 
is nothing more than the fait extracted from 
wood-allies; and which, being diffolved in 

; warm water, and then purified, either by fil- 
| tering or decanting off the clear part, after it 
has flood fome time to fettle from the dregs, 

i will anfwer the end much better than ufing 
the crude allies, in which the earth is detri- 

j mentally to this purpofe mixt with the fait. 
As there is fometimes occafion to print on 

a paper which is firft gilt, a difficulty is apt to 
arife in making the printing ink take to the 
gold. In this cafe, the remedy is to mix with 
a portion of the oil of the fi-ze of an egg, half 
a Spoonful of ox-gall, mixt and incorporated 

(with a little vinegar and fait; but care mull be 
i taken not to make this compofltion more than 

VoL. II. P two 
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two or three hours before it be wanted; be- 
caufe, if it be kept much longer, it will of 
courfe be fpoilt. 

When there is occafion to print with dif¬ 
ferent colours, the fame method may be ob- 
ferved in the cafe of brown, or luch other 
colours as derive no advantage from bright- 
nefs, in preparing the ink as for common 
prints. But where purer colours are in quef- 
tion, fat oil, mixed with old nut oil fhould 
be ufed inftead of thefe prepared by heat; and 
if gum-maftic or fandarac be melted in the 
nut oil employed for this purpofe, ufing only 
fuch a heat as cannot brown the oil, itVvill be 
found of advantage. 

It may not be unneceffary to explain here 
vrfiat is meant by proofs and counterproofs. 
By a proof is underftood, the firft, fecond, 
and third fheets that are printed off from a 
new plate; or one that is begun to be ufed 
again, after having been laid by. The coun¬ 
terproof is made in the following manner. A 
proof, frefh pulled off, is laid on the plate 
with its back downwards; and upon it is laid 
a blank fheet of the paper ready wet for print¬ 
ing ; and over this a fheet of blotting paper 
is put, and the blankets turned over the whole. 
The crofs of the prefs is then turned, and the 
plate and proof paffed under the roller. The 
fheet of paper being afterwards taken off, the 
proof will be found to have calked an 
impreffion of the print upon it; and this is 
called the counterproof; which is commonly 

taken 
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taken with defign to be better able to fee 
how to correCt and re-touch the plate; be- 
caufe the impreffion in it is turned the fame 
way as the drawing and the plate, and it is 
always more tender, that is to fay, lefs black 
than the proof, which confequently makes it 
more eafy to be worked upon in re-touching 
and correcting the defign. 

SECTION IV. 

Of the method of producing waped 
prints much more beautiful than the 
common* 

MR. Cochin obferves, that eonfidering 
with attention the prints wafhed with 

feveral colours to imitate paintings, it occurred 
i to him that it would be better to do the con- 
: trary of what was commonly done in the man- 
: ner of fuch wafhing; for inftead of applying 
!; the colours upon the impreffion, he imagined 
j it would be much more advantageous to print 

; upon them, which he advifes to be performed 
j in this manner. 

Suppofing, for example, there was a plate 
I perfedly engraved with a figure which it was 
idefired to clothe with two or three colours; 
t-as the hat grey, the hair brownifh, the cloak 
•red, the coat of fome other colour, and the 
ijltockings ftill different. Another plate of cop- 
:i per fixould be then procured thoroughly well 

P 2 polifhed, 
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poliffied, and then filed and fitted exactly to 
the fize of the firft, in fuch manner that* 
being put together, all the corners and edges 
may exaffly coincide with each other. Having 
varnithed this ungraved plate with the white 
varniffi, as is directed p. ioo, let a proof 
frefh pulled oft from the engraved plate be 
laid upon the varmffied plate, exaftly in the 
place where the engraven plate has given the 
impreffion. Spread then two blankets upon 
the table of the prefs, and lay the varnifhed 
plate upon them with the proof lying on it; 
and having covered them with two or three 
other blankets, pafs them under the roller of 
the prefs. When the blankets and proof are 
taken off the plate, the white varniffi will be 
found to be printed with the fame impreffion 
that was on the proof in the manner of a 
counterproof; and the outlines of the hat, 
hair, cloak, &c. muft be traced with a very 
fine needle, and the plate then corroded gently. 
After this the varniffi ffiould be taken off 
from the plate, and fome proofs ffiould be 
taken from it on ftrong paper allumed, or 
upon cartoon very thin and well beaten, 
which ffiould be previoufly moiftened by lay¬ 
ing in a damp cellar for a night or two, or 
rather by putting it among the paper moiftened 
in order to be printed. The proofs being 
made, and the cartoons or paper on which 
they were printed being dry, the part inclofed 
in the outline of the cloak fhould be coloured 
with a red ground, that within thofe of the 

head 
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head with a brown ground of biffre, and the 
fame of the reft. 

This being done, the fheet thus coloured 
mult be put into the cellar, to make it 
moift; and then having lpread fome of the 
blankets on the table of the prefs, the coloured 
fheet mult be laid on them, with the blank 
fide downwards. After having inked all the 
firft plate that has the entire engraving upon 
it, in the manner as for printing at other 
times, it mult be put upon this leaf with 
the engraved fide downwards, fo that the 
parts, -of which the outline is marked on 
the fheet, may coincide exaftly with thole 
correspondent to them in the plate; and 
then two or three blankets being laid over 
them, the whole mult be palled through the 
rollers. After which, the fheet, being unco¬ 
vered, will be found printed upon the colours 
in a manner that renders the effect much 
more beautiful than that of thofe printed and 
coloured upon the printing, as in the common 
way. 

There are two obfervations I fhall take the 
liberty of adding to thefe ingenious directions 
given by Mr. Cochin. The one is, that, 
inftead of the laying the fheets of paper to be 
printed in a damp cellar, or within other 

^fheets dipt for printing in the common me- 
1 thod, for both which opportunities may be 
frequently wanting, they may be much more 

(commodioufly moiftened at all times by the 
| fleam of a kettle of boiling water in this 

P 3 way, 
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way. The kettle being covered, and the 
fleam only fuffered to pals through a fpout 
or pipe, the paper, by being held at a diftance 
from fuch fpout or pipe, may be made wet 
very quickly, in a greater or lefs degree, as 
there {hall appear occafion. The other ob- 
fervation is, that when the ink is laid on. 
the colours by printing upon them, there is 
no general reafon for ufmg tranfparent co¬ 
lours, as is the cafe in wafhing the prints; 
but vermilion, verditer, and others may be 
iifed, though of the ftrongeft body, which 
would be a great advantage, in cafe plants and 
flowers, the ftrength and variety of whofe 
colours demand all the fcope imaginable, were 
to be treated in this manner, as they might 
be in a way that would render the prints 
much more pleafmg and juft than the ufual 
method of wafhing. 

SECTION V. 

Of the method of printing in chiara 
obfcuro. 

rf^ H E printing in chiaro obfcuro, is the 
JL producing a ftrong effect of relief,„ 

attended with a juft and natural gradation! 
of the lights and fhades, grounded withii 
brown, with white and black, by printing om 
paper; by which means a greater latitude,, 
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as well as a clofer union of the lights and 
fhades may be obtained, than by printing 
with black on the paper in a iimple hate. 

This invention was difcovered in Italy, ill 
the fixteenth century, by Hugo da Carpfi 
and appeared to Mr. Le Bofie, to whofe 
hands pieces done in this way came fome 
time afterwards, not only fo great but valuable 
a novelty, that he fought out the method of 
performing it, and afterwards taught it in 
this manner: 

Two copper-plates muft be provided of 
equal iize, and exactly fitted one to the 
other. On one of them muft be engraved 
entirely the defign propofed, and then the 
prints muft be taken off from it with print¬ 
ing ink, on fheets of grey paper, in the 
manner juft; above dire<fted in the cafe of 
wafhed prints. The other plate muft then 
be varnifhed likewife in the manner of that 
for the wafhed prints, and the varnifhed 
fide being laid upon the fheet printed by the 
firft plate, they muft be paffed under the 
roller, when the print will have made a 
counterproof on the varnifh of the plate; 
after which the lights muft be graved on the 
plate, and corroded very deeply by aqua forth. 
The fame may otherwife be done with the 
graver, and even with more eafe by thofe 
who can ufe it well. 

In proceeding to execute this method of 
printing, a difficulty always occurs of finding 
fuch paper and oil as will admit of being ufed 

P 4 for 
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for printing, without the oil rendering the 
paper yellow or brown. The beft method 
to get over this, is to ufe very white nut oil 
drawn without fire, and to put it into two 
leaden veffels, and fet in the fun till it grow 
thick in the proportion of the weak oil of 
which notice will be taken below, for that 
which is intended to form this thick oil mu ft 
be continued in the fun a confiderable time. 
Flake white muft then be taken, which, if it 
be not before prepared, muft be ground and 
wafhed over till it be extremely fine, and 
then being dry, it muft be ground with the 
weak oil, of which no more fhould be ufed 
than the leaft quantity required for grinding 
the flake; after this the thicker oil muft be 
added in the manner before directed for the 
printing ink, p. 16. Then having taken an 
impreflion with black printing ink, or any 
other colour from the firft plate that is en¬ 
tirely engraved, or coarfe grey paper, it muft 
be fuffered to dry ten or twelve days; when 
thefe prints having been wet, another inipref- 
fion muft be made upon them by the plate, 
on which the lights are engraven, charged 
with the white flake and oil in the ulual 
manner of printing; taking care that the cor- 
refpondent parts of the plate, and the im¬ 
preflion already made, may be adapted ex¬ 
actly. By this means the printing in cbtaro 
obfcure is perfectly performed. 

CHAP, 
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C H A P. VII. 

Of engraving wood with a view to 
printing. 

ENgravmg in wood, with a view to print¬ 
ing, is performed in an oppoiite manner 

to that on copper-plates, for in the latter, the 
lines which are to produce the expreffion or 
delineation on the paper are funk or hollowed; 
whereas in this kind they are projecting or 
raifed, as in the cafe of letter printing. 

The inftruments employed for this kind of 
engraving are, with refpeCt to the calking or 
drawing the defign, the fame with thole ufed 
for copper plates, and on other occafions; 
thofe employed for the cutting and forming 
the figure in the wood itfelf, are knives, chiz^ 
zels, and gouges, 

The knives may be formed like penknives* 
but fhould round greatly towards the point, 
and fome fhould be had with very fmall and 
narrow blades. 

The chizzels fhould be of very different 
fizes, and made with one fide fiat, but of very 
thin fubflance, that fmaller or larger pieces 
may be taken- off with the greater linear 
exaftnefs. 

The gouges, or round chizzels, fhould 
likewife be of different fizes, and fediions of 
different circles; they may be made in the 

fame 

/ 
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fame form with thofe commonly tiled for 
carving ornaments in wood. 

Being prepared with thefe xnflruments, the 
choice of the wood is the next principal care 
in order to fuccefs in this kind of engraving* 
which can never be poflibly well performed 
but on the proper kind. Beech, pear-tree, and 
box, are all u fed for this purpofe; but the laft 
is moll fuitable, being more compafl:, and 
having a lefs grain. Pieces fhould be chofen 
which are wholly free from all knots and 
variation of the texture; and regard fhould 
likewife be had to their having been fawed or 
divided from the body of the tree according 
to the true line of the grain; for unavoidable 
cutting crofs the grain renders the raifed 
work too weak to bear the additional difad- 
vantage of being originally impaired, by being 
fawed off from the trunk in an oblique di¬ 
rection to the lines. It is proper alfo the 
wood fhould be kept a confiderable time ia 
the plank before it be applied to this purpofe* 
otherwife, after it is engraved, it may warp 
before the whole of the impreffions there 
may be occafiom to take from it may be 
worked off; which warping, even in the 
fmalleft degree, would intirely fpoil it for 
further life. To prevent this, it may not be 
improper, where there is a profpedt of keep- 
ing the wooden print for any length of time, 
to life very thin plank, and cement it down* 
as is praCtifed in fineering, upon thick old 
plank that is thoroughly feafoned, and the 

additional 
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additional weight will in moll cafes rather be 
an advantage than an injury. The thicknefs 
of the plank for engraving, where no other 
is fuperadded, fhould be an inch or upwards; 
but if it be laid on another, then it need not 
be more than a fourth of that thicknefs; and 
the other, added to ftrengthen it, may be an 
inch and quarter, or half. But this is to be 
imderftood only of thole intended for very 
large defigns; for in leffer, a proportionable 
.diminution may be made, allowing always, 
neverthelefs, fuch thicknefs as will admit of 
the cutting without weakening the main full- 
ftance, fo as to hazard the breaking of the 
print by any flight accident. The wood being 
chofen, and cut into a proper form and fize, 
it niuft be planed as even and truly as poffible, 
and will be then ready to receive the draw¬ 
ing or calking of the defign to be engraved. 
But to render the effect: of fuch drawing or 
calking more apparent, as wTell as to prevent 
the running of the ink, if any be ufed in 
making the drawing, the following method 
may be pradtifed. 

t£ Take white lead and temper it with 
u water by grinding. Then fpread it firft 
u thinly on the fur face by a brufh pencil, 

and afterwards rub it well with a fine linen 
u rag, while yet wet, and, when it is dry, 
u brufh off any loofe or »powdery part by 
“ a foft pencil.5’ 

If the defign be fketched on the wood by 
drawing, it may be done by Indian or com¬ 

mon 
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mon ink, (but the firft is far preferable} 
either by a pen or pencil, or by a black-lead 
pencil, though that fcarcely marks ftrongly 
enough for finer work. But if, which is 
more common when the defign is taken from 
any drawing or print, it is calked on the wood, 
the means before directed for calking defigns 
on copper-plates, or thofe ufed on other occa- 
fions, may be employed, or figures are fome- 
times cut out of prints, (which is to be done 
by taking away all the white part or blank 
paper) and cemented on the furface of the 
wood, and in this cafe, gum water only is ne- 
ceffary to hold the paper to the wood. There 
is another method, like wife, which is the lay¬ 
ing the entire print fmeared over with gum 
tragacanth on the wood, and, after it is dry, 
we ting the paper again with water only, and 
then rubbing it off, by which means the 
printing ink will be left on the board. 

Tire defign being thus fketched on the 
wood, by drawing, calking, or cementing a 
former print, the wood muff be cut away be¬ 
twixt the lines of all the feveral parts, which 
muft be done by the chizzels, gouges, or 
breadth of the pieces to be taken away. In 
large figures, where the lines run in a right 
direction, the chizzels will perform the work 
with moft expedition and truth, and where 
curve lines occur, the gouges muft be fub- 
ftituted, the knives being principally to be 
ufed either for fmall work, or for repairing 

larger, 
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larger, where the chizzels and gouges cannot 
be applied with fufficient exadnefs, or have 
left parts that want re-touching and finifliing* 

The engraving in wood is much more dif¬ 
ficult and tedious than that of copper; be- 
caufe, in cutting it and picking out the fepa- 
rated pieces, the grain of the wood, when it 
is crofled, renders the remaining parts fo ex¬ 
tremely fragile that they are apt to break and 
fly out to the deftrudion of the effed. This 
has occafioned the ufe of copper-plates to hi¬ 
per fed e the other, in all cafes, except for very 
ordinary purpofes. But, though this is rea- 
fonably done with refped to high-finifhed 
prints, yet in the reprefentation of plants 
and flowers, and in defigns for paper hangings, 
where the outline only, as is frequently the 
cafe, is wanted to be printed, and that in a 
bold full manner, this method will be found 
cheaper and more effedual than the ufe of 
copper-plates. 

As the accident above-mentioned of the 
breaking off of part of the raifed work is liable 
to happen frequently, even when the greateft 
care is taken, it may not be improper to pro- 
pofe a remedy for the defed occafioned by it. 
This is, to cut out fo much of the work as 
is injured in a fquare piece, going lower than 
the wood was cut in the engraving, and then 
to replace the fquare part fo cut out by another 
piece exadly of the fame form and fize; which 
fhould be fixt in its place by means of ifmglafs 
glue; and, after the glue is thoroughly fet and 

dry. 
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dry, planed to an exact level with the pro¬ 
jecting parts of the engraved wood, and then 
engraved over again, the parts of the defign 
or figure to which it correlponds being pre- 
vioufly drawn or calked upon it. 

The manner of printing with wooden 
prints is much more expeditious and eafy, 
though the trouble and difficulty of engrav¬ 
ing them be much greater than that of 
copper-plate; becaufe they require only to be 
dipt in the printing ink, and impreffed on the 
objedt in the fame manner, and with the fame 
apparatus as the letter printing is managed; 
and for purpofes that do not require great cor- 
redtnefs, the imp ref lion is made by the hand 
only, a proper handle being fixed to the 
middle of the print, by which it is firft dipt 
in the ink, fpread by means of a bruffi on a 
block of proportionable fize covered with 
leather, and then lifted up inftantly, and dropt 
with fome little force on the paper, wffiich is 
to receive the impreffiom 

PART 



PART III 

Of the nature and composition of 
glafs, and the art of counterfeiting 
gems of every kind.' 

C H A P. I. 

Of glafs in general. 

% BY glafs, as here treated of. Is to be un- 
derftood the artificial vitrifications of 
bodies, made to anfwer fome iifeful 

purpofe, either in domeftic neceffaries, or 
other articles of commerce; and the obfer- 
vations and directions given with regard 
to it, in this treatife, are fuch only as 
refped: the improvement of the art of pre¬ 
paring and compounding the kinds appli¬ 
cable to thefe ends in the different manu¬ 
factures of it; for the more fpeculative 
and philofophic difquifitions on its nature 
are avoided, where they lead to no prin¬ 
ciples that are capable of being applied to 
practice* The methods of modelling and 

forming 
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forming it into all the variety of veffels 
and other figures into which it is wrought, 
are likewife omitted, becaufe they are al¬ 
ready, or may be by other means, well 
known to thofc who have any concern with 
them as an employment; or, like all other 
occupations of artifans, may be much more 
eafily and better learnt by inch as are defi- 
rous to be initiated into an operative know¬ 
ledge of them, from an infpedion of adual 
works, and trials to imitate what is there to 
be feen done, than they can by the moft ex¬ 
plicit verbal diredions. 

The manufadured glafs at prefect in ufe 
may be divided into three general kinds; 
white tranfparent glafs, coloured glafs, and 
common green or bottle glafs. Of the firft 
kind, there is a great variety of forts, ac¬ 
cording to the feveral purpofes intended to 
be ferved by it, either for making domeftic 
utenfils, or lights for inclofed places; and 
of the fecond there is likewife a Hill greater 
multiplicity of fpecies, differing in their co¬ 
lour, or other properties, according to the 
occafions for which they are wanted; but of 
the laft there is no diftinguifhed difference 
of fort, except what the accidental man¬ 
ner of preparation and management, prac- 
tifed according to the Ikill or art of par¬ 
ticular diredors of manufadories, may oc- 
cafion. 

In order, however, to fpeak more intel¬ 
ligibly of the nature of the manufadurcd 

glafs. 
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glafs to be here treated of, it is proper 
to give feme diitind: notion of vitrification 
in general. But I (hall not endeavour to 
puih the matter to thole almoft metaphy¬ 
sical lengths to which Becher, Stahl, and 
others, have endeavoured to carry it, even 
far beyond the conclufions which can be 
Supported by inductions from fufficient ex¬ 
periments, Vitrification then (according to 
the more general and obvious notions of its 
nature) is a change which may be wrought 
in moft kinds of fixt bodies, or rather in 
all, under feme circumftances, by the means 
of heat, applied in various degrees, accord¬ 
ing to the various nature of the bodies; 
from which change they become fluid, and 
continue fo while kept in the fame, or 
any greater degree of heat, and, when be¬ 
come cold, acquire tranfparency, fragility, a 
great but not abfolute degree of inflexibi¬ 
lity, a total want of malleability, and in- 
folubility in water. All thefe qualities are 
infeparably attendant on perfect vitrifica¬ 
tion; though there may be many prepara¬ 
tions of artificial glafs, even among thofe 
that are in common -life, in which feme of 
them are wanting. But this is, neverthelefs, 
only where the vitrification is immature, or 
where there is an admixture of other bodies 
with the vitrified matter, as in the cafe of 
the opake white glafs, in which the matter 
giving the milky colour is in 'an unvitrified 

; ftate, and confequently deftroys the tranfpa- 
Vol. IL rency* 
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rency; or, m the compofitions where too 
great a proportion of falts is ufed, when the 
glafs produced will be foluble in water, though 
perfect with refpeCt to all the other qualities. 
In both thefe cafes there is the prefence of an 
heterogeneous body, befides the proper glais, 
and therefore, if the whole mafs be confidered 
as in a vitrific ftate, it muft be deemed to be 
in an imperfect one, though the compofition, 
in the inftance of the white glafs, be adapted 
by this very circumftance to the oeconomical 
purpofe for which it is intended. The fame 
principal will be verified, on a due examina¬ 
tion, in all the other forts of manufactured 
glafs, as well as in accidental commixtures 
where the appearances of the glafs difagree 
with the fyftem of qualities required, in the 
above given definition, to the perfect confti- 
tution. 

From the nature of vitrification, it there¬ 
fore appears that all fixed bodies are capable 
of being the materials of perfect glafs under 
home circumflances. But as the means of vi¬ 
trification are limited with regard to the ma¬ 
nufactured glafs, fuch bodies only are proper 
to become the ingredients of the perfeCt kinds 
of it as are eaiily to be procured in due quan¬ 
tity, and admit of being vitrified by the heat 
ot a furnace either alone or by their com¬ 
mixture with others, which may promote this 
change in them; and in the cafe of the im¬ 
peded forts, fuch as that above mentioned, 

bodies that arc not capable of being vitrified 
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by the means there employed, are a!To taken 
in as materials, where they are required to 
give the particular properties wanted in each 
peculiar fort. The principal fubftances there¬ 
fore that are chofen for the compofition of 
manufactured glafs are fand, flints, and other 
foilile bodies of a irony and earthy texture; 
metals and femi-metals of all kinds previouily 
prepared by calcination, or other operations; 
arfenic and z. after which are prepared parts of 
a foilile, and all forts of a flxt kind. 

Among thefe fubftances there are fame 
which are ftrongly reluctant to the vitreous 
fufion, and could fcarcely alone be ever con¬ 
verted to glafs, at leaft not by the heat of any 
furnaces, and yet are fuch as are moft capa¬ 
ble of giving firmnefs and tenacity to that in 
■which they are admitted, as alfo of being 
more copioufly provided at a fmall ex pence. 
There are others, on the contrary, that vitrify - 
in a much lefs heat than that commonly em¬ 
ployed in the working of glafs, and have 
like wile this attendant property along with 
their own pronenefs to vitreous fufion, that 
they accelerate and produce it in many of 
thofe that are otherwife more repugnant to it - 
and caufe them, by their commixture, to vi¬ 
trify in a greatly lefs degree of heat than they 
otherwife would.. This property of promoting 
vitrification is called technically fluxing the 
bodies on which they fo aft, and on the pro¬ 
per application of this principle to practices lies 
the main ftrefs of fkill in the art of com- 

0^2 pounding 
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pounding glafs, as the favings in the original 

coft of the ingredients in time and in fuel? 

as well as the qualities of the glafs produced, 

depend chiefly on the thorough intelligence, 

in this view, of the nature of the bodies 

proper to become ingredients of it. The next 

important relation in which bodies (land with 

refped: to the compofrtion of glafs, is the effect 

they may have on its colour by their admixture j 

in order to deftroy all kinds of which in fome 

cafes, and to produce them in others, ingre¬ 

dients are frequently added that are not other- 

wife neceffary, as being no way fubfervient to 

the general view. This conftitutes therefore 

the other great object of fid 11 in the art of 

making glafs; for the knowing properly how 

to take away all colour from the tranfparent 

white glafs, and to impart any kind defired, 

to proper compofitions on other occaiions, 

is of the next great moment to the being able, 

by the moft cheap and eafy means, to procure 

a due vitrification. 

According to the above fpecified intentions, 

in which the feveral fubftances ferving for the 

materials of glafs are ufed, they may be pro¬ 

perly diftinguifhed into three kinds, as making 

the body, flux, and colorific matter. 

The fubftances which have been employed 

In forming the body of glafs are fand, (by which 

is only to he underftood the white kinds) flints, 

talc, fpar, and feveral other flony fofliles. All 

thefe vitrify of themfelves too flowly to pro¬ 

duce perfect glafs by the degree of heat that 
can 
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can be applied to them when in larger maffes; 
which makes them therefore require the addi¬ 
tion of thofe other kinds whole fluxing power 
may remedy this defeCc in them ; while they, 
on the other hand, being of low price, and to 
to be procured in unlimited quantities ; and 
giving that hardnefs, ftrength, and info!abi¬ 
lity which cannot be had in any glafs formed 
of other iubitances without them, are yet 
eifential and mdifpenfihly neceilary ingredients 
in all kinds of manufactured glafs. 

The fubftances which are ufed as jinxing 

ingredients in glafs, are red lead? pearl-aihes, 
nitre, lea fait, borax, arfenic, the 'fcoria of 
forges, commonly called clinkers, and wood- 
afhes containing the calcined earth and lixiviate 
falts, as produced by incineration. The pre¬ 
fence of fome of theie bodies is always equally 
neceffary with that of thofe which form the 
body, in all the compofitions of manufactured 
glafs. But the uie of them, both with relpeCt 
to choice and proportion, is greatly varied in 
different works, even where the fame kind 
of glafs is intended to be produced; as the 
general nature of them has never been hitherto 
imderftood by the directors of fuch works, and 
they have only implicitly followed the beft 
receipts they could procure, carefully keeping 
them fecret, when they happened either by 
communication or their accidental difcovery 
to be poffefled of fuch improvements as gave 
them any advantages over their fellow ope- 
j&tors* 

• 0.3 ■ 
The 
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The fubftances which have been applied 

as colorific mailer in manufactured glafs, are 

extremely numerous and various ; as all the 

fpecies of metals and femi-metals, with many 

other mineral and foffile bodies, have been 

ufed for the producing fame colour or other, 

and make a large field of fpeculative and prac¬ 

tical knowledge. The art of flaming glafs, 

with all the variety of colours in the greater! 

degree of force and brightnefs is not, how¬ 

ever, of fo much importance, commercially 

confidered, as the knowing how to banifh and 

exclude, with eafe and certainty, the colours 

which of themfelves arife in moil of the com* 

pofitions for glafs intended to he perfectly trani- 

parent and colourlefs. For this laft purpofe, 

nitre and magnefia are the principal fubftances 

employed in the manufactures of this coun¬ 

try, and extremely well anfwer the end, 

though not without enhancing the expence 

of the glafs by the uie of the firft, and in a 

final 1 degree injuring its tranlparency by that 

of the latter, as may he demonftrated by prin¬ 

ciples that are unquestionable in themfelves, 

though wholly unknown to thofe who are 

praftically concerned in thefe matters. 

From thefe three kinds of fubftances, duly 

combined together by commixture and ade¬ 

quate heat, or, in feme cafes from the two firft 

only, all the forts of manufactured glafs at 

prefent in ufe are formed ; the general man¬ 

ner of doing which is to reduce thofe kinds 

of bodies, that are in grofler maffes, to pow¬ 
der ; 
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^ier; and then, all the ingredients being tho¬ 
roughly well mixt together by grinding, and 
put into proper pots, to place them in a fur¬ 
nace where the heat is fufficient to bring them 
to a due ftate of fufion, in which they are to 
be continued till the vitrification be com¬ 
pleted. 

This proper degree of vitrification muft be 
diftinguifhed by the tranfparent and equal ap¬ 
pearance of the matter, when a fin all portion 
is taken out and buffered to cool, except in 
the cafe of thofe forts where the glafs is not 
per fed:; with regard to which a judgment 
muft be made from their having attained or 
wanting that peculiar appearance which the 
particular fort is required to have. It may be 
proper to fubjoin, that in all cafes the vitri¬ 
fication is fooner and more eaiily made perfect 
in proportion as the ingredients are reduced 
to the ftate of a finer powder, and more inti¬ 
mately commixt. 

G H A P, 



C H A P. II. 

Of tlie particular nature of the ma¬ 
terials ufed in the compofxtion of 
manufactured. glafs. 

-r 

SECTION 

Of the materials ferving for the body 

of glafs. 

H E materials employed to give a body 
to glafs are land, flints, talc, fpar, and 

forne other ftony and terrene fofliles. 
Sand is, at prelent, almoft the only kind of 

fubftance which is ufed in this intention in the 
Britifh manufactures of glafs; and with great 
reafon, as it extremely well anfwers the pur- 
pole, and does not demand the previous pre¬ 
paration of calcination that is neceflary with 
refpect to flints and other ftones, and as it 
can be with certainty procured in any quan¬ 
tity demanded. The kind of fand molt fit for 
making the white tranfparent kinds of glafs 
is that brought from Lynn, in Norfolk, by the 
name ot which place it is diftinguifhed; and 
there is alfo another kind of this, but inferior, . 
brought from Maidftone, in Kent. It is white 
and fhining; and, examined by nfeans of a 

microfcope, appears to be fmall fragments of 

rock 
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rock chryftal, from which it does not feem, 
by any experiments, to differ in its qualities, 
and the glafs formed of it may, therefore, 
properly be confidered as made of chryftah 
The introduction of the ufe of it into the manu¬ 
factures of glafs in this country has aimolt 
wholly fuperieded that of flints, from which 
it no w~ay differs in this application, but in the 
being fomewhat flower in vitrifying, which 
makes it require in proportion a greater ftrength 
of flux and fire; but to compenfate for this 
difadvantage, it is clearer in its own colour, and 
much freer from heterogeneous tinging bodies, 
which injure the colour of the glafs, and fre¬ 
quently give emharrafiment where flints are 
ufed, The fand requires no previous prepara¬ 
tion for common and groffer purpofes, efpe- 
eiaily where nitre is ufed, which burns out 
the fulphureous matter from any filth of the 
nature of animal and vegetable fubftances, and 
confequently calcines them to an earth no way 
injurious to the glafs; but for nicer purpofes, 
and where no nitre is ufed, it is proper to 
purify or cleanfe the fand by wafhing, which 
may be thus done. Pour water upon it, and, 
having ftirred them well about, incline the 
veifel immediately in inch manner that the 
water may run off and carry with it the filth 
that will float in it; by repeating which a few 
times, the fand will be freed from all the 
heterogeneous matter that is lighter than itfelf. 
For coarfe glafs, other kinds of fand of a fofter 
texture are ufed^ as3 befides the advantage of 

being 



234 O f Glass, 
being cheaper, they are more ealily vitriable 
than flints, and confequently make a faving 
in the fluxing bodies which are to be added to 
them. 

Flints are the next important article in the 
fubflances which are ufed for forming the body 
of glafs, and were indeed the only kind em¬ 
ployed in larger works where any better forts 
of glafs were manufactured, before the uie of 
the white fand excluded them in all places 
where it is to be conveniently obtained; lince, 
for the reafons above given, it is a more eli¬ 
gible material, unlefs for experiments, or where 
very fmall quantities are required, in which 
cafe the calcined flints being more eafily re¬ 
duced to an impalpable powder, may poflihly 
be more commodioiifly employed than the fand. 
Flints yet, however, continue to be ufed wdiere- 
ever the proper fand cannot be procured, at a 
reafonabie charge, as the foie ingredient for 
forming the body of the better kinds of glafs; 
fince they are, in moft places where they are 
naturally found, to be had in extreme great 
quantities, and the expence of calcining them 
does not enhance their whole coft to a degree 
beyond what the current price of glafs may 
bear. The goodnefs of flints, with refpeCt to 
this ufe of them, muft be diftinguifhed by their 
clear transparent black colour, and all fuch as 
are marbled with brown or yellowifh colour 
fhould be rejected for fear of iron, which fre¬ 
quently lurks in them under that appearance, 
and is very injurious to the colour of glafs if it 

get 
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get a cl million into it. Such fhouid, therefore, 
he carefully pick out when found in parcels of 
the clearer fort; but if the greater part of any 
parcel appear fo marked, it fhouid not be ufed 
till trial be made, in a finall quantity, whether 
the difcolouring be owing to any fub fiance de¬ 
trimental to the colour of glafs or not. It is 
always neceffary that flints fhouid undergo a 
calcination before they be ufed in the compo- 
lition of glafs, as well becaufe they are not 
otherwife to be reduced to a texture, which 
will admit of their being powdered, in order 
to their due commixture with the other ingre¬ 
dients, as becaufe they are not fufceptihle of 
■vitrification till a proper change be produced 
in them by calcination. This calcination muff 
be performed by putting them into a furnace 
of a moderate heat, being firft dipt in water, 
and continuing them there till they become 
inti rely white, even to the moft interior part, 
which will require a greater or lefs time, ac¬ 
cording to their magnitude, and the degree 
of heat of the furnace. When they are thus 

j 

rendered white they mull be taken out of 
the fire, and inflantly immerfed in cold water, 
where they muft remain till they be again 
cold; and then they will be found, if duly 
calcined, to be cracked and fhivered into flaky 
pieces, and to become fo foftly brittle as to be 
eaiily reducible to powder. Some part will 
neverthelefs be always found in diffidently cal¬ 
cined, which may be diflinguifhed by their 
harder and more obdurate confidence, and 

they 
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they muft: be carefully feparated in order to 
be re-calcined, as they will otberwife greatly 
retard and impede the powdering of the duly 
calcined parts. Thole which are properly 
calcined muft then be levigated by means of 
mills or other implements, accordingly as the 
quantity or opportunity may make it expe¬ 
dient, and they will then be fit for ufing in 
the compoiitioris for glafs. 

Talc of various fpecies has been like wife 
ufed in the fame intention as fand and flints, 
but feldom in large works. It fometimes 
requires a calcination in order to its due pre¬ 
paration for entering into the compofition of 
glafs; but neither lo great a heat, nor the 
quenching in cold water, are necefiary for 
bringing it to a proper texture to bear powder¬ 
ing. Some forts of talc are much more quickly 
vitrifiable than others, and, fufmg eafily 
with either fait of tartar or lead, may there¬ 
fore be ufed in default of flint, or fand fuffi- 
ciently white. But, with refpeft to larger 
manufactures, the ufe of flints is more eligible, 
as they are to be procured in great quantities 
with more certainty, and will, in general, re¬ 
quire much lefs flux and fire to bring them to 
a due ftate of vitrification. 

Several other, both earthy and ftony, fofliles, 
have been likewife ufed for forming the body 
of glafs; and it has been obferved, that moft 
kinds of ftony fubftances, which will fcintillate 
or ftrike fire with fteel, are vitriable within 
the degree that fits them for this purpofe. 

But 
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But, as they are neither ufed at prefect, nor 
promife to be any way advantageous in prac¬ 
tice, as far as is hitherto known of them, 1 
fhall omit enumerating, them, as being foreign 
to the purpofe in hand, except with refpeft 
to two kinds. The one of thefe is called motion 

by the French, and is found in great quan¬ 
tities, as an upper cruft in many freeftone 
quarries; and, as it may be ufed without any 
previous preparation, and is very quickly vitri- 
liable, may be ferviceable, on feme occaftons, 
to thofe who may want to form glafs or vi¬ 
treous compoiitions, where this may be pro¬ 
cured with more eafe than any of the before- 
mentioned ftxbftances. The other is the white 
round, femi-tranfparent, river pebbles, which 
vitrify very foon; and, if chofen colourlefs, 
make a very white glafs; but they rnuft be 
calcined, as the flint, by putting them into the 
fire till they be red hot; and then quench them 
in cold water, in order to bring them to a ilatc 
fit to undergo powdering. 

Kunckel confounds the calcined flints, and 
all other ftones, ufed for making glafs, under 
the name of fand, in his receipts ; notwith¬ 
standing, he admits of a great difference in 
their readinefs to be vitrified ; as in the cafe of 
calcined flints, and the fofteft kind of natural 
land, where one hundred and forty pounds of 
fait are required to a hundred and fifty pounds 
of the calcined flints, and only one hundred 
and thirty pounds of fait to two hundred 
pounds of the fand. 

S E C T 
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SEC T ION II. 

Of materials ufed as fluxes in the 

comp of it ion of glafs. 

T^HE materials ufed for the fluxes In 
the compofition of manufactured glafs 

are lead, pearl-allies, nitre, fea-falt, borax, 
arfenic, finiths clinkers, and wood-afhes con¬ 
taining the earth arid lixiviate falts as pro¬ 
duced by incineration. 

Lead is the prefent moft important flux in 
the Britiih manufactures of what is called 
flint glafs; but it muft be brought, by pre¬ 
vious calcination, to the ftate of minium, or 
what is called red lead. This, ufed in a due 
proportion, makes a tougher and firmer glafs 
than can be produced from falts alone, and 
is yet procured at a very fmall expence. But 
all the glafs formed of lead is tinged origi¬ 
nally with yellow, and therefore requires the 
addition of nitre to burn and deftroy the fill- 

J 

phur or phlogiftic matter it contains, in order 
to bring it to a more colourlefs ftate, which 
addition of nitre enhances again the coft of 
glafs fo compofed, that would otherwife be 
extremely low. There is another reafon 
likewife for the addition of nitre, or fome 
other fait, to operate as a flux in the glafs 
compounded with lead, which is, that there 
may not be a neceflity of ufing beyond a cer¬ 

tain 
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tain proportion of it. For, if glafs have 
much lead in its compofition, it will fuffer a 
eorroflon by the air, which gives a greyifh 
dulnefs to its furface that is very injurious 
both to its beauty and utility. It is needlefs 
here to teach the maner of calcining lead, 
becaufe it is done in works appropriated to 
that purpofe, and is fold by the proprietors 
of thefe works at a cheaper rate than any 
particular perfons could pretend to manufac¬ 
ture it for their private ufe. The perfection 
of red lead lies in its being thoroughly 
well calcined, which is heft diftinguifhed by 
its rednefs, inclining to crimfon, and in its 
being pure, which may be judged of by the 
brightnefs of its colour. There is indeed no 
materials of a red colour cheap enough to 
adulterate it with, except powdered bricks, 
or fome of the red okers; and they would 
immediately fhew themfelves, in the vitrifica¬ 
tion of the fmalleft quantity, by the ftrong 
yellow tinge they would give the glafs. 

Fearl-afhes is the next leading article among 
the fubftances ufed as fluxes in glafs, and they 
at prefent moftiy fuppiy the place of the Le- 
vant-aihes, the barillas of Spain, and many 
other kinds, which were formerly brought 
here as well for making glafs as foap. In 
the kinds of glafs where perfect transparency 
Is wanted, as in looking-glafs plates, and all 
kinds of window-giafs, falts are preferable as 
a flux to lead; and, confequently, the pearl- 
afhes become the principal matter of the flux; 

for 
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for, as all the lixiviate or fixt alkaline falts of 
vegetables are the fame for this purpofe when 
pure, and thofe called pearl-afhes are purer 
than any other which can be provided at 
a moderate expence, the ufe of them is more 
expedient than of any other. This kind of 
fixt alkaline falts, called pearl-afhes, is pre¬ 
pared in Germany, Ruffia, and Poland, by 
melting the falts out of the afhes of burnt 
wood; and, having reduced them again to 
d ynefs, evaporating away the moifture, and 
calcining them for a confiderable time in a 
furnace moderately;heated. But, as they can¬ 
not be prepared with advantage in this coun¬ 
try, (though in America they unqueftionably 
might, and indeed are of late) and are to be 
had at a reafonable price by thofe who may * 
have occafion to ufe them in making glafs, 
I fhall wave entering more particularly here 
into the detail of the proceis by which they 
may be bell; and mo ft profitably produced, as 
not properly falling within the intention of 
this work. The goodnefs of pearl-afhes muft 
be diftinguifhed by the equal and white ap¬ 
pearance of them; as it confifts in their 
purity, and their having been calcined for a 
long fpace of time, of which the whitenefs 
and equal appearance are marks, unlefs in 
the cafe of fome parcels that contain lumps 
of a bluifh cafl; produced by the calcination; 
which difcolouring is not, however, any 
proof of their being bad; but any brownifh 
caft in particular parts, or greynefs in the 

whole. 
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whole, is a certain criterion of their not being 
good. This muft, however, be confined to 
fuch as are perfectly dry, which can only 
well be on the opening the cafks they are 
brought over in ; for, if the air have accefs 
to them, they foon deliquiate and look brown 
or greyifh, from a femi-tranfparency they ac¬ 
quire iri that deiiquiating hate. There is one, 
and the mod common adulteration, which is 
made in thefe falts, that is not eafily d ill in- 
guifhable by the appearance; it is the addi¬ 
tion of common or fea fait to them, which is 
fometimes copioufly made. This is not, how¬ 
ever, very detrimental in the application of 
them to the forming glafs; but it is, never- 
thelefs, a difadvantage conficlerable enough in. 
large concerns, to buy one thing for another 
at fix times its current price. As it is expe¬ 
dient, therefore, to know how to diftinguifli 
this fraud, the following method is propofed 
as eafy and certain. 

Take a fmall quantity of the fait fin pelted* 
and, after it has lain in the air fo as to be a 
little foftened but not melted, put it in a fire- 
fhovel, and hold it over the fire where the 
heat is pretty ftrong. If it contain any com¬ 
mon fait, a crackling, and, as it were, flight 

: exploflon will follow as the fait grows hot, 
which decrepitation is a certain mark of com¬ 
mon fait wherever it is found. 

The pearl-allies require no preparation, ex¬ 
cept where extreme great tranfparency is re¬ 
quired, as in the cafe of looking-glafs, and 
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the beft window glafs; in which cafes a puri¬ 
fication is neceffary, in the manner which will 
be fbewn in fpeaking of thefe particular kinds. 

Nitre, in its refined ftate, in which it is 
commonly called fait petre, has been formerly 
much ufed as a flux in the finer kinds of 
glafs, and is now likewife employed in moil 
compofitions of the fame nature. But this 
is a noted one, by thofe who are at all ac¬ 
quainted with the principles of the art, fo 
much in the intention of a flux, as in that 
of a colorific ingredient, from its power of 
rendering glafs colourlefs, by deftroying the 
phloglfton in lead, or in any vegetable or ani- 
inal matter which may tinge the glafs, as we 
fhall have occalion to obferve more particu¬ 
larly in its proper place. As a flux, it is lefs 
powerful than fixt alkaline falts of vegeta¬ 
bles; and, being dearer by much, its ufe would 
therefore be in proportion lefs expedient than 
that of pearl-afhes, if it were to be employed 
in this view only. The fait petre that is ufed 
here is brought from the Eaft-Indies, in the 
form of what is called crude nitre, and, in 
commercial language, rough petre, in which 
ftate it is commixt with fome proportion of 
common fait. It is refined by perfons who 
make it their proper bufinefs, and bought for 
the purpofes of glafs-making in the ftate of 
fait petre; on which account, it is unnecef- 
fary to give the procefs for refining it here. If 
It be obtained in chryftals of fuch a fize that 

j 

the figure of them may be diftinguifhable, 
there 
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there Is no hazard of any adulteration but 
what would be very apparent* as no hetero¬ 
geneous matter can be made a proper part of 
fuch chryftais, and, therefore, if they appear 
bright and colourlefs, the goodnefs cannot be 
doubted. 

Sea fait is alfo frequently ufed as a flux in 
the making glafs of various kinds, and it has 
a very ftrong power in promoting vitrification 
even in fome obdurate bodies; but, ufed in a 
large proportion, it does not produce fo ftrong 
and tenacious a glafs as lead, or even the alka¬ 
line falts of vegetables, and is therefore only 
taken in aid of the others, when admitted as 
an ingredient. It ihould be brought to a dry 
ftate by decrepitation; that is, keeping it in a 
moderate heat till it ceafes crackling, before 
it be put wfith the other ingredients into the 
fufi ng heat; otherwife, by the little explofive 
burfts of its parts, it will drive fome of the 
powdered matter out of the pot. It mu ft 
not, after fuch decrepitation, be again expofed 
to the air; for, if it be, it will regain its 
former quality of crackling in a fhort time. 

Borax is the moft powerful flux of all the 
falts, or, indeed of any known fubftance 
whatever; but, on account of its great price, 
can only be admitted into the compofition of 
glafs defigned. for looking-glafs plates, or other 
purpofes, where a confiderable value can be fet 

(on the produce, or where the quantity wanted 
is very final!. It is brought from the Eaft- 
Indies, under the name of tincal, and the re- 
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iinement of it in a perfect manner is hitherto 
known but to few perfons in Europe, who 
carefully keep it fecret. The knowledge of 
it, however, is not important to the art of 
making glafs, as it is always procured for that 
purpofe in a refined (late, and not ufed in 
very large quantities. The purity of it may 
be afcertained by the largenefs and clearnefs of 
the chryftals, for, when it is had in that fiate, 
it may be always concluded good. The pre¬ 
vious preparation of borax for the compofition 
of glafs, is to calcine it with a gentle heat, 
which converts it to a flaky, feathery kind of 
fubftance, like calcined alum, after which it 
ihould be ground to powder, and is then fit 
to be commixt with other ingredients. This 
calcination of borax ihould be with a gentle 
heat, and in a very large vefiel proportionably to 
the quantity, for it fwells and rifes in inflated 
bladders fo as to occupy a very great fpace. 

Arfenic is alfo a powerful flux, but muft 
not be added, neverthelefs, in too great quan¬ 
tity; for, though when once vitrified per¬ 
fectly, it greatly promotes the fame change in 
other fubftances, yet, when added in a re¬ 
dundant proportion, it turns the glafs milky 
or opake, and keeps it in that ftate a con- 
fiderable time before it will duly affimilate, 
from whence the due vitrification is greatly 
retarded, fo as to occafion an intolerable lois 
of time and fuel. Though the glafs in all 
Inch cafes would become clear, if continued 
long enough in the fire, yet, on this principle 

r 
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of its flownefs in vitrifying when added to 
com polltions of glafs in a large proportion, 
it is ufed for giving an opake white colour to 
glafs, as we (hall fee below. 

AVood-afhes, by which is to be underftood, 
likewife, thofe of broom, furze, or any other 
burnt vegetable are ufed as a flux for the com¬ 
mon bottle or green glafs. The allies muff 
be taken in their original ftate, confiding of 
the calcined earth of the vegetable, and their 
lixiviate or alkaline fak, as their virtue lies 
in their original manner of commixture; for 
this very extraordinary circumftance attends 
them, that though in their primitive fiate they 
vitrify eafily, and aft as a ftrong flux to any 
of the vitrefcible earths or (tones; yet, if the 
(alts be feparated from the earth by folution in 
water, the earth from that time becomes ex¬ 
tremely repugnant to vitrification, and though 
the fame falts which were taken away from it, 
or even a much larger quantity be again added 
to it, it refifts their fluxing power, and dis¬ 
plays a nature intirely different from that which 
it appeared to have before its feparation from 
the falts. There is no preparation neceffary 
for thefe afhes in order to their entering into 
the compofition of glafs, except the lifting 
them to free them from all the fragments of 
charcoal, or unburnt parts of the vegetables 
employed in their production; but they fliould 
be carefully kept from damp and moifture, 
which would make the falts deliquiate and 
run off from the earth. The goodnefs of thefe 

R 3 afhes 
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afhes mu ft be diftinguifhed by their appearing 
free from impurities, and by their whitenefs, 
and their abounding in fait is like wife a proof 
of their excellence, which may be examined, 
by making a lixivium of any known imall 
quantity, and judging of its ifrength by it§- 
weight. 

"— -------—— »---r~t 

SECTION III. 

Of the materials ufed to make glafs 

colourlefs, 

AS the fubflances ufed for producing the 
various colours in glafs will more pro¬ 

perly come in question when I treat particu¬ 
larly of that art, I will omit fpeaking of them 
here, and only at prefent inquire into the 
nature of nitre and magnefia, which are twro 
ingredients ufed for rendering the glafs colour¬ 
lefs that is intended to be fo; and which, 
indeed, is the kind much the moft generally 
ufeful, and what makes the only fubjedt of 
great manufactures. 

The general nature of nitre, or fait petre* 
has been before obferved in fpeaking of it as 
a flux, and it only remains to explain that 
quality of it by which it operates in deftroy- 
ing the colour in thofe competitions of glais 
where it is ufed for that purpofe. 'This qua¬ 
lity is the power of afeending and fupporting 

in 
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in a combufcible ftate all bodies which con- , ' '* 

tain phlogiftic and fulphureous matter, if they 
be brought in contact with it in a certain 
degree of heat, by which means fuch ful~ 
ph ureous or phlogiftic matter is destroyed; 
or, in other words, it has the fame corn- 
feuftible power with the air in making bodies 
burn till they he reduced to the (late of a 
calx. In this intention, therefore, fait petre 
is made an ingredient in thofe compofttions 
tor tranfparent colourlefs glafs where lead is 
uied as a flux; for fuch glafs, having, other- 
wife, a ftrong tinge of yellow from the phio¬ 
gifton of the lead, requires, confequently, the 
deftrudfion of the phiogifton, at leaft to a cer¬ 
tain degree, in order to its being freed from 
this tinge. This operation of the nitre on the 
lead is mo ft obvioufly apparent, if a piece of 
fait petre be thrown into melted glafs formed 
of lead; for a detonation or explofive efFedt 
immediately ihews itfelf, and continues till the 
acid contained in the fait petre be confumed. 

The diftinft knowledge of this principle 
clearly points out in what competitions of glafs 
nitre is neceflary, and, in fome degree, what 
the proportions .may be in which it fhould be 
added to each kind, as fuch proportion mud: 
be regulated by the quantity of phiogifton to be 
deftroyed; for, as has been before obferved-^ 
confidered merely as a flux, it is dearer than 
the pearl-afhes, without any advantage but 
the being fome what more void of colour. 
This is obvious, as it is not only of double 
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the price, but weaker in its action, unlefs 
where meeting with phlogiftic matter in any 
of the other ingredients, it be deprived, as 
was above intimated, of its acid fpirit, and 
converted, as it then will be, to exactly the 
fame kind of flxt alkaline fait with the pearl- 
afhes themfelves, but in the proportion of 
only one-third of its original weight. In glafs 
formed of lead, therefore, the ufe of nitre is 
abfolutely neceffary, and, in glafs ot falts 
only, where ■ the colour is to be intirely 
deilroyed, and great tranfparency is wanted, as 
in the cafe of looking-glafs, and feveral other 
kinds of plates, it is alfo requifite in a lefs pro¬ 
portion ; for, though the appearance of any 
flight yellow tinge may be taken away by the 
ufe of the magnefia, yet that (for the reafon 
we fhall fee below) is always attended with a 
proportionable lofs of the tranfparency 

Magnefia is the other fubftance employed 
for rendering glafs colourlefs. It is a foffile 
that partakes of the nature of iron ores, but 
does not contain any confiderable quantity of 
that metal, and fometimes only a very little. 
It is found in almoft every country amongft 
ether iron ores, and frequently alfo above 
the beds of lead ore, where, indeed the belt 
leems to have been always found, probably 
from its being lefs replete with iron than 
fuch as is found in the beds of that metal. 
The hills near Mendip, in Dorfetfhire, have 
particularly afforded extremely good. It is not 
of any peculiar fhape or figure, but fomewhat 

flriated 
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firiated like antimony in its texture, and of 
a brownifh black colour like foot. The marks 
of its being good is the deepnefs of the colour, 
and the being free from fpecks of a metalline 
appearance, or a lighter caft, and that fhould 
be particularly rejected which has fpots of a 
reddiih brown, or yellowiih colour, as being 
figns of the prefence of iron. 

When fufed with glafs of any kind it 
readily vitrifies, and tinges the glafs of a ftrong 
reddilh purple colour, but not clear and bright. 
In confequence of this quality, it is ufed for 
deftroying any flight yellowiih or greeniili 
tinge in glafs that is required to be colourlefs, 
on the following principle. The three primi¬ 
tive colours of yellow, red, and blue, when 
mixed in due proportion, deftroy each other, 
and produce the effeT of grey in the calc of 
opake bodies, and of black in fuch as are 
Irani parent. Now the tinge of magnefia in 
glafs being purple, which is a compound of 
blue and red, and being added to the greeniili 
or yellowiih tinge of the glafs, confequently 
deftroys the appearance of it, efpecially the 
greeniih, as the proportion of red in it is 
greater than that of the blue ; but a propor¬ 
tion of black being produced, the glafs is ob- 
fcured in the fame degree, though not fo as 
to be perceptible to the eye, without com¬ 
paring it with fome other more pellucid. 
This is a reafon for ufing the magnefia-t 
fparingly, or rather avoiding it entirely in 
thofe compofitions of glafs where $?reat tranf- 
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parency is demanded, and for forming them 
of fuch ingredients as are moil colonrlefs, or 
may be rendered fo by the ufe of nitre. Mag¬ 
nolia requires to be well calcined in a hot 
furnace, and then to undergo a thorough 
levigation; for it ought to be in the ftate 
of an impalpable powder, in order to its 
perfect commixture with the other matter. 
It was formerly pradiifed to quench the mag- 
nena feveral times in vinegar after reiterated 
calcinations, with a view of freeing it from 
any iron that might be mixt with it; but 
this .was meedlefs, and is now intirely dil¬ 
uted. Its application to the colouring glafs, 
in which it is very efficacious for many 
purpofes, we fhall fpeak of in its proper 
place. 

C H A P. III. 

Of the inftru meats and utenfils em¬ 
ployed in the compofition and pre¬ 
paration of glafs. 

HE inflruments and utenfils employed 
___ in the compounding and preparing glafs 

are of two kinds, as they are fubfervient to 
two different purpofes; the kvigaticn and com-* 
mixture of the ingredients7 and the fufion or 
vitrification of them. 

The 
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The milrumeiits fubfervient to levigation* 
and the mixture of the ingredients are 
horie or hand-mills, mortars and peftles, and 
flat Hones and mullars. 

The horie, or hand-mills, may be fuch as 
are ufed for other purpofes; but the ftones 
fhould be of a very hard texture, in order that 
as little as poffible of the matter of them may 
be abraded and commixt with the glafs. 

Where large mortars are ufed for fuch in¬ 
gredients as are not employed in a fufficient 
quantity to make it commodious to grind 
them in mills, they fhould be of call iron* 
with peftles of the fame, and fhould be 
carefully kept from. ruft. But for very nice 
purpofes, where the quantity of the matter 
is fmall, mortars fhould be had of bottle or 
green glafs, or of flint or agate, as alfo a ftone 
and mullar of porphyry or agate, for levigating 
the calces of metals, or other ingredients ufed 
in colouring glafs. 

Searces or iieves of fine lawn fhould like** 
wife he provided for lifting feme of the le¬ 
vigated fubfiances0 They fhould hellike thofe 
of the apothecaries and druggifts, with a cover 
fitted to the upper part, and a box to the un¬ 
der, for preventing that wafie of the matter 
which attends the lifting in the open air. 

The utenfils employed in the fufing or vi¬ 
trifying the matter of glafs are furnaces, with 
the proper iron work, pots for containing the 
eampofitions when put into the lire, with the 
iron irfifrumerits for fluffing the matter from 

one 
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one to the other, in cafe of accidents; and for 
taking out fmall portions to judge of the 
prog refs of the vitrification, and the qualities 
of the glafs. 

The ftrudture of the furnaces for preparing 
and working glafs in large is fo well and 
commonly known, that it is needlefs to enter 
into the detail of it here. Where fmaller 
quantities are prepared, as in the cafe of co¬ 
loured glafs, or paftes in imitations of ftones, 
the common wind-furnace, or the athanor 
of the chymifts, may be ufed; or a fur¬ 
nace may be made for this particular pur- 
pofe, which may be conftructed in the fol¬ 
lowing manner. 

Mark out a circular area of one yard diame- 
ter, and let a cylindrical building be raifed up¬ 
on it of good flock bricks and coal-afh mor¬ 
tar, of the height of twelve inches. This cy¬ 
linder muft have an hollow area in the middle, 
of a round form, twelve inches in diameter; 
the reft of the fpace being filled with folid 
brick-vrork. But an opening muft be left in 
the front at the bottom, which muft be fix 
inches broad and four high, for taking away 
the allies; and it fhould likewife have an iron 
frame and door, like thofe commoly ufed for 
feeding the fire in furnaces, that it may be oc- 
cafionally clofed in order to check or extin- 
guifh the fire. This cylindrical fabric being 
raifed to the height of twelve inches, a grate for 
bearing the fuel, compofed of a ftrong iron 
ring with bars let into it, muft be laid over the 

round 
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round hollow, and another cylinder, of the 
fame diameter and thicknefs of wall, muft be 
raifed in like manner to the height of eight 
inches above the bars; but this fhould be done 
with Windfor bricks, and the mortar formed 
of Windfor loom, where they can be ob¬ 
tained, and care fhould be taken likewife 
that the brick-work may have good hold of 
the rim of the grate. At the height of about 
five inches above the bars, a frame and door 
fhould be fixed for feeding the fire. The door 
fhould be about five inches high, and eight 
long, and fhould have a ftrong latch going 
a-crofs the whole breadth of it, by which it may* 
be opened and fhut. When the cylindrical 
hollow over the bars is thus carried eight inches 
high, a larger area muft be taken of twenty- 
four inches diameter, and the brick-work 
muft be carried up round it, in the fame cylin¬ 
drical manner as at firft, for ten inches more, 
except that four iron doors and frames of the 
fame form with thofe for feeding the fire muft: 
be fixt in the brick-work. The dimenfions of 
thefe doors fhould be twelve inches high, and 
eight in breadth, and the loweft part of them 
fhould be level with the flooring made by the 
brick-work on enlarging the area of the cavity 
of the furnace; or, in other words, where the 
brick-work of this wider cylinder begins. 
Thefe doors fhould be placed at equal diftances 
from each other, and in fuch manner, that the 
other for feeding the fire may be exactly in 
the middle betwixt the two neareft to the 

front. 
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front, and the chimney betwixt the others, 
A hole Ihtould be likewife left for venting the 
fmoke into the chimney, which may be fix 
inches broad and three high; and after this 
the brick-work may be brought together in 
the manner of an arch, till the whole cavity be 
covered. For the whole of this upper part, 
Windfor bricks and Windfor loom Ihould be 
tiled, or, where they cannot be procured, fuch 
other as are moil like them in their quality of 
bearing intenfe heat, without either being cal¬ 
cined or vitrified. The manner of ufing this 
furnace is too obvious to require explanation, 
it being enough apparent that the flooring in 
the enlarged cavity is intended for the pots or 
crucibles containing the matter, and the four 
doors for the more conveniently putting them 
in, and taking them out. When, however, 
they are to be placed in the furnace, it fhould 
not be on the parts before the doors, for fear 
the ftream of cold air, on opening the doors 
Gccafionally, may crack them ; but they 
ihould be conveyed through one of the doors 
to the oppofite fide, by means of an iron peel, 
formed like thofe of the bakers, and put be¬ 
twixt the doors on that fide, by w7hich means 
they will not only be much fafer, but will be 
out of the wray of impeding the operator from 
feeing what pafles in every part of the fur¬ 
nace ; and, by this means, likewife, room 
may be found For many more pots and cru¬ 
cibles than could be introduced if the firft four 
flood before the doors, and blocked up the 

entrance 
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1 entrance againft any other. When this fur¬ 
nace is wanted for calcinations, or other ope-* 
rations that require lefs heat, the area of the 
cylinder fhould be made lefs by bricks formed 
of Windfor loom and fand, and adapted to 
the cylindrical figure of the cavity ; which 
bricks may be eafily put in, or taken out, by 
means of the four doors in the upper part, and 
that in the lower for feeding the fire. The 
dimenfions of this furnace are calculated to 
anfwer the purpofe of thofe who may engage 
in thefe matters for profit, and may be en¬ 
larged it there be yet occafion; but for fuch 
as meddle with them fpeculativdy, and in 
the view of experiments only, they may be 
proportionably contra&ed, as being much 
larger than needful. 

The pots for containing the melted matter 
of the glafs fhould be formed of the clay ufed 
for making tobacco-pipes, or of the beft pot¬ 
ters day that can be procured. But as there 
is feldom any fuch clay found as will ftand 
the drying and burning well, without the ad¬ 
mixture of forne earthy body, broken crucibles 
ground to powder, or, in default cf them, 
white fand, or calcined flints, duly levigated, 
may be added. Near London, the tobacco- 
pipe-clay, or the Slurb ridge clay, with a fourth 
or fifth of ground crucibles or fand, are the 
heft materials that can be ufed; but care 
fhould be taken to free the day perfectly from 
ftones or gravel, and to incorporate the ground 
crucibles or fand vrell with the day. When 
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the tobacco-pipe-clay is ufed, it is previoufly 
calcined, and then ground to powder, and 
afterwards moidened writh water, then well 
beat in the manner of mortar. 

Small pots for making paftes or coloured 
glaffes may be formed on a wrooden mold, 
and fhould be (lowly dried, and afterwards 
baked or burnt in a fire very gradually in- 
creafed to a drong degree, and then buffered 
to extinguifh before the pots be taken out 
of the furnace. This may be done commo- 
dioufly in a potter’s kiln, along with earthen 
or done-ware; but the pots fhould be placed 
in the hotted part of the furnace. They 
otherwife may be burnt, where other conveni- 

* 

encies are wanting, commodioufly enough in 
the furnace above-mentioned, and if intended 
to be ufed in fuch furnace, the larged may be 
fix inches diameter, and ten or twelve inches 
in height. However, they mud be formed a 
little conical or narrower at the bottom than 
the top, that they may be the more eafily 
drawn from the mold, which need only to be 
a piece of wood turned into the form and 
dimenfions of the cavity of the pot. 

C H A P, 
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C H A P. IV. 

Of the preparation and compofition of 
the feveral kinds of white tranfpa- 
rent giafs now in ufe. 

SECTION I. 

Of the feveral kinds of white giafss 

and their compofition in general. 

feveral kinds of white tranfparent 
1 giafs now in ufe in this part of the world 

are the flint-glafs (as it is here called) and 
the German chryftal-glafs, which are applyed 
to the fame ufes and purpofes;-—the giafs for 
plates for mirrors or looking-glades ; — the 
giafs for windows and other lights;—and 
the giafs for phials, and fuch kinds of fmall 
veffels. . 

Of each of thefe kinds there are feveral forts; 
fome only differing in the particular competition, 
and ihanagement of the directors of the works 
where they are manufactured, but alike in their 
price, and the ufes to which they are applied; 
and others, which are allowedly inferior forts* 
fold at cheaper rates, and employed accord¬ 
ingly for coarfer purpofes. 

Vol ll S The 
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The feveral kinds of giafs differ in the fub- 
fiances employed as fluxes in forming them, as 
well as in the coarfenefs or flnenefs of fuch as 
are ufed for their body. The flint and chry- 
ftal, mirror, and beft window-glafs, not only 
require fuch purity in the fluxes as may ren¬ 
der it practicable to free the giafs perfectly 
from all colour, but, for the fame reafon alfo, 
either the white Lynn fand, calcined flints, 
or white pebbles fhould be ufed. The others 
do not demand the fame nicety in the choice 
of the materials; though the iecond kind of 
window-glafs, and the beft kind of phial, will 
not be fo clear as they ought if either too brown 
fand or impure falts be buffered to enter into 
their compofition. It is to be greatly regretted? 
that the important manufacture of giafs fhould 
not be fo cultivated and encouraged in Great 
Britain as to prevent totally the importation 
of the foreign ; whereas, from the production 
of the fand, lead, and coals in our own coun¬ 
try, we may make the beft forts of giafs much 
cheaper than can be done elfewhere. We yet, 
however, take tooking-glafs plates of France, 
to the amount of a very considerable fum; fome 
window-glafs of the Dutch; and the German 
drinking-glaffes for water, with gilt edges and 
other ornaments, are now coming again ex¬ 
tremely into fafhion. The caufes of this de- 

j 

mand for foreign commodities, which are,-or 
might be better and cheaper manufactured 
here, are various, and the difplaying them not 
being a proper part of my buftnefs at prefent, I 
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ftiall wave if, and only intimate, that the tax 
laid upon glafs (againft all the principles of good 
policy) has greatly corroborated them, as well 
as checked a growing exportation of fome ar¬ 
ticles, which would probably in time have been 
of very great confequence to our commerce. 

SECTION L 

Of the nature and compofition of flint- 

glafs j a?id the German chryfial-glafs* 

FLXNT-glafs, as it is called in our coun¬ 
try, is of the fame general kind with 

what is in other places called chryilal-glafs* 
It had this name from being originally made 
with calcined flints, before the ufe of the white 
fand was underftood, and, though no flints are 
now ufed in its compofition, it retains ftill the 
name. This kind differs, however, from the 
German and other chryftal-glafs, in being 
partly formed of lead, whereas the fluxing 
bodies employed for the others are only falts 
or arfenic, and in having a white fand (which, 
as is faid before, appears to be fragments of 
cliryftal) for its body. Inftead of which, 
calcined flints, or the white river pebbles, or 
other fuch ftones, are ufed for the chryftal- 
glafs in other places ; there being no fand of* 
this kind of equal goodnefs found out of 
England, as far as is hitherto known. 

S 2 Tf* h e 
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The compofition of fiint-glafs is, therefore, 
principally the white fand and lead, to which 
a due proportion of nitre is added, to burn 
away the phlogifton of the lead, which other- 
wdfe imparts a ftrong yellow' tinge to the glafs, 
and to this is added, for hiding the remainder 
of the colour, a fmall quantity of magnefia; 
as alfo in fome works a proportion of arfenic, 
to aid the fluxing ingredients. Fiint-glafs is 
not, however, a fimple glafs of lead; for 
where no other falts are added, yet the quan¬ 
tity of nitre ufed being conliderable, andfluxing 
a proportionable quantity of the fand, it mult 
be confidered as a compound glafs of falts and 
lead. But indeed it has been generally prae- 
tifed, to add fome quantity of other falts to 
it, and diminifh proportionahiy the quantity 
of lead otherwife neceffary. The quantity, 
though great in the glafs made fome time ago, 
teems to be much diminifhed in that manu¬ 
factured lately, at leaft in fome works, as 
appears from the final! vceight and tranfpa- 
rency of what is now to be met with, as 
well as from the veifels being blown much 
thinner, and of lefs fubftance, than the glafs 
in which lead abounds could well bear to be. 
The admiflion of lead into glafs renders fuch 
glafs lefs hard and tranfparent than that made 
of falts only. But there is in glafs of lead a 
power of reflecting the rays of light, of the 
fame nature with that of diamonds and to¬ 
pazes, and gives a luftre and brilliant appear¬ 
ance to veffels of a round figure, not found ia 

the 
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t;Iie mere glafs .of falts, where the too great 
transparency, and want of play, occaiion a 
poornefs or deadnefs in the look, when feen 
by the other; and this likewife extends itfelf, 
in fome degree, to the appearance of liquors 
contained in them. For polygonal veilels how¬ 
ever, or thofe cut with flat hides, or inch as 
are decorated with flowTers, or other ornaments 
cut in them, or with gilding, the glafs of falts 
is preferable, as may be obferved in the in- 
ftance of thofe brought from Germany, This 
muft not, neverthelefs, be extended to fuch 
pieces as are cut with a great number of 
angles for the parts of chandeliers, or other 
purpofes where the play of the light is wanted; 
for in all other cafes, the glafs formed with 
lead again takes place of the other, as pro¬ 
ducing a greatly ftronger and more beautiful 
eftedt, for the reaons before given. 

It appears from what has been faid, that 
flint-glafs may be, as in faff it is, formed of 
various compositions, by altering the quanti¬ 
ties of lead and nitre, and adding equivalent 
proportions of other falts or arfenic ; in confe¬ 
rence of which, favings may be made in the 
.expence, and a difference will arife in the 
hardnefs or foftnefs of the glafs. For the more 
the quantities of nitre or other falts are increaf- 
ed, and that of the lead diminifhed, the more 
hard and firm the texture of the glafs. will be, 
and fo vice verfa. I will therefore give a re¬ 
cipe for the compofition of a glafs, according 
to each of the feveral manners, in which the 

S 3 pro- 
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proportions of the ingredients may be properly 
■varied, and diftinguifh likewife, in each cafe, 
what the abfbhite and comparative qualities of 
the glafs produced will be, and with refpedt 
to the comparative expence, the quantities of 
the feveral ingredients being thus ftated, it will 
be very eafy for thofe who are acquainted 
with the market price of them to make a 
computation. 

N° 1, Compofition of the m of perfect kind of fin t- 
glafs. 

44 Take of the white fand one hundred and 
<c twenty pounds, of red lead fifty pounds, 
44 of the beft pearl-afhes forty pounds, of 
44 nitre twenty pounds, and of magnefia five 
44 ounces.” 

If this compofition be fufed with a very 
ftrong fire, and time be given to it, a glafs will 
be produced that will have the play of the beft 
flint-glafs, and yet be hard and ftrong. It is 
not fo cheap as the compofitions below given, 
where arfenic or common fait is introduced, 
or where more of the pearl-afhes are ufed ; 
in either of which cafes, favings may be made 
by diminifhing proportionably the quantities 
of nitre. But the qualities of this glafs will 
be found to come nearer to the ftandard oh 
perfection ; which is to unite the luftre andl 
hardnefs together in the greateft degree, they 
are compatible with each other. 

If this compofition be, however, defired toi 
flux with lefs heat and quicker, a pound or twc 

of 
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of arfenic may be added,, which will be found 
effectually to anfwer the purpofe. 

N° 2. Compofition of fint-glafs with a greater 

proportion of falts, 

u Take of fand one hundred and twenty 
4i pounds, of the bed pearl-allies fifty-four 
u pounds, of red lead thirty-fix pounds, of 
44 nitre twelve pounds, and of magnefia fix 

ounces.55 1 

This will require much the fame fire as the 
other, but will be harder in its texture, and 
have lefs of the refradtfve play of the light; it 
is, however, a very good compofition of glafs, 
and comes nearer to the kind now made, 
though I imagine the proportion of lead is dill 
more diminiihed in fome 1 have feen than here. 
If it be defired to be made more yielding to 
the fire, arfenic may be added, as is directed 
for the preceding, or the quantity of fand 
may be ledened, but in that cafe the glafs will 
be fofter and weaker. 

N° 3. Cheaper compofition of fint-glafs with 

• arfenic. 

44 Take of white fand one hundred and 
u twenty pounds, of the bed pearl-afhes thirty- 
44 five pounds, of red lead forty pounds, of 
44 nitre thirteen pounds, of arfenic fix pounds,, 
44 and of magnefia four ounces.” 

This glafs will require a confiderable time in 
the fire to become clear, and mud not, if it 
can be avoided, be drongly urged at fird; for 

S 4 the 
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the arfenic is apt to fublime away, if the heat 
be violent before the other ingredients run 
into fuhon fo as to detain it. It is well, there¬ 
fore, to mix a confiderahle proportion of glafs 
■which has been wrought before, and is to be 
manufactured over again with this compofition 
when it is ufed, which, running fooner than 
the new mixt ingredients, will take hold of 
the arfenic and fix it. This compofition fhould 
however be afterwards fufed with a confider- 
able heat, and continued in that Hate till the 
milky appearance of the arfenic, which it will 
fometimes retain for a long time, be intirely 
gone. For notwithftanding this apparent re-* 
ludlance to perfed: vitrification, the arfenic 
never fails at length to become very tranfparent 
glafs, and even to contribute greatly to render 
the other ingredients fo likewife. This glafs 
will not be fo hard as thole of the above com-* 
portions, but it will be very clear, and may be 
employed for the formation of large veffels 
where a fufficient thicknefs can be allowed to 
give them ftrength. 

N° 4. Cheaper compofition of glafs by means of 
common fait. 

“ Take the proportions of the other ingre- 
tl dients given in the laft, and, omitting the 
<c arfenic, add in its Head fifteen pounds of 

common fait.” 
This will be more brittle than the laft, and 

therefore cannot be recommended, unlefs for 
the fabrication of fuch kind of veffels or other 
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pieces where the ftrength is of little mo¬ 
ment. 

N° 5. Cheap ef compqfition of fhit-glafs, by 

the addition of arfenic and common fait. 

“ Take of the white fand one hundred and 
a twenty pounds, of red led thirty pounds, 
<c of the beft pearl-afhes twenty pounds, of 
4C nitre ten pounds, of common fait fifteen 
“ pounds, and of arfenic fix pounds.” 

This glafs will fufe with a moderate heat, 
but requires time, like the laft, to take off the 
milky appearance of the arfenic; it is yet fofter 
than the laft, and may therefore be deemed 

.the word: kind of fiint-glafs that can be made, 
preferring the appearance of good glafs to the 
eye, which it will have equally with any other, 
when properly managed. 

N° 6. Compofition of the bef German chryfal- 

C£ Take of the calcined flints, or white fand, 
u one hundred and twenty pounds, of the beft 
u pearl-afhes feventy pounds, of fait petre 

ten pounds, of arfenic half a pound, and of 
u magnefia five ounces.” 

If the pearl-afhes be pure and good, this 
glafs will equal the beft of this kind that ever 
was made. Borax has been frequently ufed 
alfo in the compofitions for this fort of glafs ; 
but its great price, without any equivalent 
advantage, will deter from the employing it in 
large manufactures, as there is no fort of trans¬ 

parent 
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parent glafs in common practice, that of which 
looking-glafs plates is made excepted, can 
bear the expence of it. 

N° 7. Cheaper compofition of German chryfaU 

glafs. 

«r 

ce Take of calcined flints, or white fand, 
u one hundred and twenty pounds, of pearl- 
u afhes forty-fix pounds, of nitre feven pounds, 
“ of arfenic fix pounds, and of magnefia five 
cc ounces.” 

This compofition requires a long continu¬ 
ance of heat, on account of the arfenic, for 
the reafon before given. It produces a glafs 
equally, or more tranfparent and colourlefs 
than the preceding, but fomewhat more brit¬ 
tle. The arfenic is, however, fo difagree- 
able an ingredient, from the deleterious qua¬ 
lities of the fumes, which will neceffarily rife 
copioufly till the fufion of the other ingre¬ 
dients check it, that, where the advantage is 
not more confiderable than the faving arifing 
from the difference of thefe two recipes, it is 
fcarcely worth while to fubmit to the incon- 
veniencies of it, 

SEC T. 
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C T I O N 

Of the nature and coinpofition of the 
glafs proper for plates for mirrors 
or looking-glaffes. 

THE glafs for forming the looking-glafs 
plates in perfection is the mod nice and 

difficult kind to manage of any whatever, 
there being no latitude, with refpeCt to feverai 
of the qualities, as there is in the cafe of flint- 
glafs, without its goodnefs being really im¬ 
paired. Thefe qualities are to be intirely tranf- 
parent and colourlefs, to have as little power 
of refracting the rays of light as poffible, to 
be intirely free from bubbles, fpecks, and flaws* 
and to be fufible with a moderate heat. Hard- 
nefs of confiftence is of lefs confequence in this 
kind of glafs than in the flint, though it is an 
additional excellence, as far as it may be had 
along with the other qualities, flnee the plates 
may, in that cafe, be wrought thinner with 
the fame degree of ftrength, which is a con- 
iiderable advantage to mirrors made of them. 

The white fand is the proper ingredient for 
forming the body of this kind of glafs, as veefl 
as of the flint, and the principal part of the 
flux fhould be the fixt alkaline fait of vege¬ 
tables, which the pearl-aflies will beft furnifh 
when duly purified. This fait muft, how¬ 
ever* be aided by borax or common fait, in 
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order to facilitate the fufion, and prevent the 
glafs from ftiffening in that degree of heat in 
which it is to be wrought into plates. Lead is 
by no means a proper ingredient in the com- 
pofition of this kind of glafs, on account of its 
augmenting the refracting power, and for the 
lame reafon arfenic, which has the like effeCt, 
though in a much lefs degree, fhould be either 
omitted, or but fparingly ufed. The fand 
fhould be carefully cleanfed for this ufe, by 
the means above directed for that purpofe, 
p. 233, and the borax fhould be firft calcined, 
and then rubbed to powder. The pearl-afhes 
muft likewife be purified for this ufe, which 
may be done in the following way. 

Manner of purifying the pearl-afhes * 

u Take any quantity of the belt pearl-afhes, 
u and diffolve them in four times their weight 

of water boiling, which operation may be 
u belt performed in a pot of caft iron. When 
*4 they are difiblved, let the folution be put 

into a clean tub, and buffered to remain 
there twenty-four hours or longer. Let the 

€< clear part of the fluid be then decanted off 
'c from the dregs or fediment, and put back 
u into the iron pot, in which the water muft 

be evaporated away till the falts be left per- 
feCUy dry again. They fhould then, if not 

64 ufed immediately, be kept in ftone jars wreli 
a fecured from moifture and air, till fuch time 
<c as they are wanted/’ 

Great 
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Great care fhould be always taken, In this 
treatment of the falts, to keep the iron pot 
thoroughly clean from ruff, which would give 
a yellow tinge to the glafs, not to be removed 
■without greatly injuring it. 

■ N° 1, Bfl comp oft ion of glafs for looking-glafs 

u Take of white fand cleanfed fixty pounds, 
u of purified pearl-afhes twenty-five pounds, 
<c of fait petre fifteen pounds, and of borax 
sc feven pounds.” 

This compofition fhould be continued long 
in the fire, which fhould be for fome time 
ftrong, and afterwards more moderate, that 
the glafs may be intirely free from bubbles 
before it be worked. It will be intirely clear 
of all colour, unlefs in cafe of fome accident; 
but if any yellow tinge fhould, nevertheless, 
unfortunately infedt it, there is no remedy, 
except by adding a fmall proportion of mag- 
nefia, which fhould be mixed with an equal 
quantity of arfenic, and after their being put 
into the glafs, giving it a confiderable heat 
again, and then fuffering it to free itfelf from, 
bubbles in a more moderate one as before. 
If the tinge be flight, an ounce of magnefia 
may be firft tried, and if that prove infuffi- 
cient, the quantity mufl be increafed; but the 
glafs will always be obfcure in proportion to 
the quantity that is admitted, though per¬ 
haps not in a degree that may prevent it 
from paffing currently with thofe who do not 

examine 
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examine with great ftrichiefs. This compel 
fition is not to be made without expence at 
the times when borax is dear; but the great 
price which looking-glafs plates, particularly 
fuch as are large, bear, will very well allow it; 
or even the adding a greater quantity of borax, 
when there is occaiion to have the glafs run 
more eafily, and roll in a lefs degree of heat. 

N° 2. Cheaper compofiiion for looking-glafs plates* 

<c Take of the white fand fixty pounds, of 
u pearl-afhes twenty pounds, of common fait 
4C ten pounds, of nitre feven pounds, of ar- 
cc fenic two pounds, and of borax one pound.5' 

This glafs will run with as little heat as the 
former, but it will be more brittle, and refraT 
the rays of light in a greater degree. It is, 
therefore, worfe than the other in a greater 
degree, than is balanced by the faving in an 
article where the coft of the materials is not 
confiderable in proportion to the return; it 
being the work and /kill, and not the prime 
expence of the ingredients, that make the high 
price of looking-glafs plates. It would be 
confequently unpardonable, while they con¬ 
tinue to be fold at the prefent dear rates they 
bear in this country, to impair the quality of 
the glafs, for the fake of a trifling faving out 
of the original price of the materials. 

S E C T, 
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SECTION IV. 

Of the nature and compoftion of 
window-glafs. 

IN order to have window-glafs in the lit- 
moft perfection, the fame qualities and 

treatment are required as for the looking- 
glafs plates, and the fame kind of glafs is 
therefore ufed for lights where the expence 
can be allowed. But as that is only done in 
extraordinary cafes, inferior kinds of various 
rates of price are wanted for more common 
purpofes, where not only the coft of grinding 
may be faved, but even the glafs itfelf afforded 
cheaper, on account of its compofition. The 
beft of thefe kinds is called crown glafs, the 
compofition for which may be as follows, the 
ingredients being previoufly prepared in the 
fame manner as for looking-glafs. 

N° 1. Compofition of crown or the bef window- 
glafs. 

4C Take of white fand fixty pounds, of pu- 
u rified pearl-afhes thirty pounds, of fait petre 
€€ fifteen pounds, of borax one pound, and of 

arfenic half a pound.55 
This will be very clear and colourlefs, if the 

ingredients be good, and will not be very dear. 
It will run with a moderate heat; but if it be 
defired to be yet more fufible and foft, half a 

pound. 
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pound, or a pound more of arfenic may be 
added. If the glafs fhould prove yellow, the 
magnefia mud be ufed as above directed for 
the looking-glafs. 

N° 2. Compojltion for a cheaper kind of window- 
glafs. 

u Take of white fand fixty pounds, of un~ 
a purified pearl-afhes twenty-five pounds, of 
4C common fait ten pounds, of nitre five 
ic pounds, of arfenic two pounds, and of 
u magnefia one ounce and a half.” 

This will be inferior to the above kind, 
but may be improved, where defired, by 
purifying the pearl-afhes. This operation will 
not only free them from the remaining part of 
the earth of the afhes they were extracted 
from, (which is apt to give a fm|ll degree of 
opacity to the glafs, as it will not vitrify in this 
ftate) but renders them alfo lefs liable to 
impart a yellow tinge to the glafs; and, there-* 
fore, 'where the goodnefs of fuch afhes is 
known by trial, an ounce of the magnefia, or 
perhaps more may be fpared. 

N° 3. Compofitio11 of common or green window- 
glafs. 

“ Take of white fand fixty pounds, of 
“ unpurified pearl-afhes thirty pounds, of 
“ common fait ten pounds, of arfenic two 
cc pounds, and of magnefia two ounces.” 

This 
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This is a cheap compofition, and will not 
much appear green, nor be very deficient in 
tranfparency. 

N° 4. Chtapejl compofition of common or green 

windo w-glafs. 

cc Take of the cheapeft kind of white land 
one hundred and twenty pounds, of unpu- 

“ rifled pearl-afhes thirty pounds, of wood- 
u aihes,well burnt and fifted, fixty pounds, of 

common fait twenty pounds, and of arfenic 
“ five pounds.” 

This compofition is very cheap, and will pro¬ 
duce a glafs with a greeniih cart, but greatly 
fuperior to what I have frequently met with; 
though nothing that will at all anfwer the end 
can be well prepared at lefs ex pence. 

SECTION V. 

1 Of the nature and compofition of the 
glafs for phials. 

THE glafs of which phials for the life 
of apothecaries, ink-bottles, and many 

other fueh fmall veffels are made, is a kind 
betwixt the flint-glafs and the common bottle 
or green glafs; a very good fort of which 

IJtnay be thus prepared. 

ti Vol. IL . T N° 1* 
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N° l. Competition of the ucjl phwi-glofs, 

u Take of white fand one hundred and 
u twenty pounds, of unpurified pearl-afhes 
*c fifty pounds, of common fait ten pounds, 
6X of arfenic five pounds, and of magnefia 
u five ounces. 

This will be a very good glafs for the pur- 
pofe, and will work with a moderate heat, 
but requires time to become clear, on account 
of the proportion of arfenic; when, however, 
it is once in good condition, it will come very 
near to the ehryflal-glafs. 

N! 2. Cheapef compofition of green or common 

phial-glafs. 

u 

a 

cc 

Take of the cheapeft kind of white fand 
one hundred and twenty pounds, of wood- 
afhes, well burnt and lifted, eighty pounds, 
of pearl-afhes twenty pounds, of common 
fait fifteen pounds, of arfenic one pound.” 
This will be green, but tolerably tranfpa- 

rent, and will work with a moderate fire, and! 
vitrify quickly with a ftrong one. 

a 

CHAP 
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C H A P. V. 

Of the commixture of the ingredients 
' tor competing giafs, and the manner 

of the fution and coction of the feve- 
ral competitions of the white trans¬ 
parent kinds, in order to their being 
duly incorporated and vitrified. 

..     ....-- ■ ,——— -- 

1SECT. I. Of the commixture of the 

ingredients for the feveral compoji- 
tions of white trarfparent giafs. 

•fT^HE commixture of the ingredients for 
i| j|_ making giafs mu ft be performed by 
■pifferent methods, according to the nature of 
fhe ingredients that enter into the different 

I lompoii tions. 
1 When fand and fixt alkaline falts, whether 

jii form of peari-afhes, or of fuch as are ex- 
ffradted from them, or any other allies of ve~ 

etahles, are ufed together, they ought to be 
iioroughly mixt, by grinding them in a place 
ree from damp. When they are fo rnixt, they 
i^iould be put into a proper calcining furnace, 
id there continued in a moderate heat for five 

\f fix hours, being in the mean-time fre- 
T 2 (jueatly 

k'l 
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quently turned over and Purred about, by means* 
of a proper rake, and at the end of that time 
taken out of the furnace, and either immedi¬ 
ately ufed, or kept where no moifture can have 
acceis to them, till wanted. The matter m 
this ftate is calledj/r/7, and may be converted 
into glafs without further preparation than 
being broken into grofs powder before it be put 
into the pots, unlefs where other ingredients; 
are to be added to it, in which cafe the follow- 
ing methods may be pu-rfued. 

When nitre is to be added to the frit, it 
fhould be after the calcination, and if it be 
well powdered, it muft be mixed with the frit 
without their being ground together. 

If arfenic be alfo ufed, it fhould, being pre 
vioufly well levigated, be mixed with the nitr 
at the time that it is to be powdered, and the 
may be then added together to the frit. Bii 
if no nitre be ufed, it fhould be ground witl 
iome pounds of the frit, or rather with foir 
of the falts of which the frit is made, an 

• then put to it. 
In the cafe of the flint-glafs, when lar 

proportions of lead and nitre are admitted iy 
the compofition, or in other cafes of foft gla< 
where very powerful fluxes are ufed, the c: 
cining the frit is difpenfed with, and the fan 
alkaline falts, lead, nitre, and alfo arfenic, 
any be ufed, are thoroughly mixt together 
grinding. But if a calcined frit be ufed, ' 
matter, after it has undergone that operatiil^1 
and been grofsly powdered, muft be put i:| 
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the pot with the other ingredients in that ftate, 
they being previoufly well commixt together 
by grinding. 

If borax be ufed with the frit alone, it 
Should be ground with a final 1 part of it, and 
then raixt with the reft. But, if other in¬ 
gredients are to be added, it may be ground 
with them. It fnould, however, be always 
fir ft calcined, that is, placed in a moderate 
heat, till the ebullition it makes at firft be over, 
and it be left in a dry ftate. 

When common fait is ufed in the compoft- 
tion of glafs where the frit is prepared, it may 
be added to the alkaline fait and fand when 
they are to be ground together, and calcined 
along with them, which will fpare the trouble 
of the decapitation, mentioned p. 233, to be 
neceffary.o The fait muft other wife be put into 
a proper veffel, and continued in a gentle heat 
till it ceafes the crackling it will for feme time 
make; and, if it he not ufed immediately, 
it muft be carefully kept from all moifture, 
even that of the air. When no frit is pre¬ 
vioufly made fo as to afford an opportunity 
of calcining the fait with it, being firft decre¬ 
pitated, it may be mixt with any of the other 
ingredients, but muft not be buffered to attract 
any moifture, otherwife it will crackle and de¬ 
crepitate again in the pots, and wafte the mat¬ 
ter, by diffipating it with the numberlefs little 
.explofions it will make. 

Magnefia, when admitted into the compo¬ 
sition of glafs made of frit without any other 

T 3 addition, 

) 
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addition, being well levigated preparatorily, 
fhould be intimately mixt by grinding with 
fame pounds of the frit, and then put into 
the pots along with the reft. But where lead, 
fait petre, or other ingredients are to be add¬ 
ed, it may be mixt with them when they are 
ground, and then put to the frit. If no frit 
be prepared, it may neverthelefs be mingled 
with any of the fluxing ingredients, and fa 
com mixt with the whole mats. 

SECTION II. 

Of the manner of melting and fufing 

the feveral compoftions5 in order to. 

their converfon into glafs, with the 

means of judging whe?i the vitrifea 

tion is perfect. 

rT^ H E materials being all prepared and 
j[_ duly mixt, the matter muft be put into 

the pots, and urged to fufton, by a heat pro¬ 
portioned to the ftrength of the flux in the 
compofition ; and this muft be continued till 
the whole mafs become one uniform fluid, 
and have acquired the qualities necefiary in 
that particular kind of glafs which is intended 
to be produced. There is an attention to ano¬ 
ther objedl, however, required in the mean¬ 
time, which is, the taking off the feum and 

foulnefs 
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jfeulaefs that will arife on the glafs in the ac¬ 
tion of the ingredients on each other, and the 
cod;ion of the matter. This is to be clone by 
means of proper ladles, and fhduld be die du¬ 
ally performed before the glafs he wrought; 
other wife it will be fa fouled by this fubftance, 
as to be rendered of very little value. This 
mattter is called [andovtr ; and is fold to the 
colourmen, who difpofe of it to the potters, 
and they ufe it in the coinpo lit ions of their 
glazings. 

The exad time for keeping the feveral 
eompofitions of glafs in fuiion, in order to 
their perfed vitrification, can by no means be 
•fettled by rule. For there is fo much variation 
in the difpofition of different parcels of mate- 
rials of the fame kind to vitrify, and like wife 
ib great an uncertainty, with refped to the 
degrees of heat maintainable even in the fame 
furnace, that it muff be left to the judgment 
of the operator. But where the power of the 
flux is weaker, as may be gathered from the 
nature and proportions of the ingredients in 
the compofition, or where the heat is lefs in- 
tenfe, a greater time will neceffarily he re¬ 
quired than in the cafe of fironger fluxes, 
and brifker fires. No damage can, however, 
accrue from allowing a longer fuflon than may 
be neceffary to give the glafs the appearance of 
being perfed, except the lofs of time and con- 
fumption of fuel; for with refped to the white 
tranfparent glafs, it is always improved in its 
hardaefs and clearnefs by a longer codion. 

T 4 In 
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In order to examine whether the glais have 
attained to its due ftate of vitrification, an iron 
rod, of which the end fhouid be bright, or at 
leaft intirely free from ruft, rnuft be dipt in the 
melted matter; and what adheres to it fhouid 
be.firft tried, with refpeft to its ductility or 
readinefs to liiffer itfelf to be drawn out in 
long threads; and, if this quality be found in 
it to a fufficient degree, being inhered to cool, 
it fhouid be carefully infpecled, to form a judg¬ 
ment of its colour and clearnefs. If it be tranfi- 
parent, colourless, and free from all fpecks and 
bubbles, it may be concluded perfect, and fit 
to be wrought. But if it want thefe marks,. 
more time mud be given, according to the 
degree of the defedtivenefs ; and, after a rea- 
fonable allowance of fuch time, it muft be ex-* 
amined again by the fame means; and, if not 
yet perfect, a further time muft be given, and 
then the fame trial made again. If, never- 
thelefs, after all reasonable allowance of time, 
and the application of a ftrong heat,- which 
fhouid be railed as high as can be admitted 
conveniently, without detriment to the other 
operations that may be carrying on in the fame 
furnace, the glafs yet appear faulty, the means, 
below advifed, muft be called in aid, in order 
to remedy the defedls, either in the materials 
themfelves, or the means of their compofi- 
tion. 

SECT. 
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SECTION III. 

Of the means of promoting and accele¬ 

rating the perfeSi vitrification of the 

ingredients, when the compofition 

proves defeStive in than point; with 

the means of removing anyydlowijh 

or greenijh tinge that may arife. 

IF, after the treatment above advifed, fuffi- 
cient time and heat having been given, 

according to the nature of the compofition, the 
glafs will not be brought to run into one equal 
fluid mafs, but appear yet turbid and milky, 
or to abound in bubbles after feme abatement 
of the fire, it muft be concluded that the flux 
is too weak. An additional quantity of the 
fluxing ingredients, mi^t together in the fame 
relative proportion as at firft, muft be there¬ 
fore put into the pot to the melted mafs, but 
gradually, left any fudden ebullition may fwell 
the matter, and force it out of the pot. The 
proportion of the whole of this additional 
quantity muft be regulated by the appearance 
of wTat may be wanted from the backward- 
nefs of the vitrification in the glafs; but it is 
better to try a Imaller quantity firft, becaufe 
more may eafily be added, if found neceffary, 
and an excels, cn the other hand, injures the 
equalities of the glafs, and in the cafe of falts 

cannot 

1 
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cannot be redified, unlefs by a long continu¬ 
ance of the fulion. There is, moreover, this 
further reafon for trying only a fmaller quan¬ 
tity at firft, that frequently much lefs will 
anfwer the end than the appearance may feem 
to make neceftary. 

It is the pradice of fome, when the vitrifi¬ 
cation will not go forwards, to have recourfe 
to the following expedient. They take four, 
or perhaps fix ounces of arfenic, and mix with 
it an ounce of magnefia, and, wrapping them 
tightly in a piece of paper of feveral doubles, 
they fallen the mafs to the end of their iron, 
and plunge it down to the bottom of the pot, 
where, the fubifance of the paper being de- 
llroyed, the matter is left. This will fre¬ 
quently fucceed, and the glafs will grow clear 
firft towards the bottom, and foon after quite 
to the top, and gain the perfed ftate of vitri¬ 
fication. The magnefia, neverthelefs, how¬ 
ever it may promote the fufing power of the 
arfenic, does not feem a very proper ingredient 
in all cafes; for where there is no yellow' 
tinge in the glafs, it will neceffarily impart a 
purplifh call, which, though perhaps in too 
flight a degree to be eafily diftinguilhed on a 
common infpedion, is neverthelefs an imper- 
fedion, and would fhew itfelf if the glafs 
were to be compared with fuch as was abfo- 
lutely eolourlefs. I fhould think it therefore 
better to join tw'o or three ounces of calcined 
borax with the arfenic, which would anfwer 
the end without any kind of injury to the glafs, 
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and would not greatly enhance the expence* 
when it is premifed how confiderable a return 
a pot of glafs makes when worked off. 

When the glafs appears perfect in other re-? 
fpedts, but is found to have a green or yellow 
tinge, fuch tinge may frequently be diminifhed 
by the addition of one or two pounds of nitre, 
if none, or but a fmall proportion, have be-^ 
fore been admitted into the compofition. The 
nitre, in this cafe, fhould be fluxed with fome 
frit, or with fome other glafs of the fame kind 
with that in the pot, before it be put to the 
other ingredients. This is rcquifite in order 
that it may the readier mix with the matter, 
and not to be partly blown out of the pot by 
the ebullition it would make in confequence 
of the water contained in its chryftals, or 
partly fwim on the furface, as would happen 
if it were put in crude, without being pre¬ 
paratorily heated or mixed with any other body, 
But if this fail, or remedy only in part the fault, 
recourfe muft be had to the magnefia, to 
which may be advantageoufly added two or 
three ounces of arfenie, and they may be con-* 
veyed into the pot by the means above dire&ed, 
which prevents the powders from floating on 
the furface of the melted matter, where the 
arfenie would foon fublime away and take no 

C IT A P 
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CHAP. VI. 

Of the compofitlon and treatment of 
the common bottle or green glafs. 

ripHIS kind, excepting the beauty of 
A colour and tranfparency, is the moil 

perfect glafs at prefent manufactured, and, 
with refpeCt to its utility, is alfo equal in im¬ 
portance ,to any other. It is formed of fand 
of any kind, fluxed by the afhes of burnt 
wood, or of any parts of vegetables. The 
allies muff: not have the falts extracted from 
them, but muft confift of them and the cal¬ 
cined earth of the vegetable fubfiances whence 
they are produced. • This earth, though when 
once feparated from the falts formed along 
with it in the incineration, it becomes abfo- 
lutely refractory to vitrification, and refills not 
only the fame falls which were taken from it, 
but even the ftrongeft fluxes, yet conjoined 
with thefe falts, in the manner in which it is 
originally produced in the incineration, it not 
only vitrifies perfectly itfelf, but even aCts as 
a flux on fand; for on the mixing fand with 
the entire afhes, a much greater proportion 
will be converted into glafs than would be 
by the proportion of falts contained in the afhes 
if uled alone without the earth. In general, 
the bottle-glafs is only compounded of thefe 
two ingredients, fand and wood-afhes; but 

where 
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'where the fcoria or clinkers of furnaces or 
forges can be obtained in fufficient quantity, 
they may be added with great advantage, 
as a much lefs proportion of wood-afhes will 
become neceffary, and the good qualities of 
the glafs be rather improved than impaired. 
The fcoria to be obtained at large foundaries 
are very proper for the purpofe, or thole from 
any other fuch works where large and ftrong 
fires are ufed. The particular compofition of 
this glafs may be as follows, but the propor¬ 
tions here given fuppofe the fofteft fand, to 
procure which care Ihould be taken, as a great 
laving is thence made in the quantity of wood- 
allies neceffary. 

• / , 
Compofition of green or bottle-glafs. 

“ Take of wood-afhes two hundred pounds, 
cc and of fand one hundred pounds. Mix 
u them thoroughly well by grinding to- 
u getherff 

This is the due proportion where the fand 
is good, and the wood-afhes are ufed without 
any other addition; but there are inllances of 
fand of fo kindly a nature for vitrification that 
a greater proportion of it may be added. 

Compofition of green or bottle-glafs v.nth the 

addition of fcoria or clinkers. 

u Take of wood-afhes one hundred and 
u leventy pounds, of fand one hundred pounds, 

and ot fcoria or clinkers fifty pounds. Mix 
the wdiole well by grinding them together.5* 

The 
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The clinkers fhould be well ground before 
they be ufed, if they admit of it; but fre¬ 
quently they are too hard, and in that cafe 
they fhould be broken into as fmall bits as can 
be done conveniently, and mixt with the other 
matter without any grinding. The harder they 
are, the leis material will be the powdering 
them, as they will the fooner melt of them- 
felves in the furnace, and eonfequently mix 
'with the other ingredients. 

The general manner of fufing and convert¬ 
ing this compofitton to glafs is the fame as in 
the other kinds, as are alfo the means of judg¬ 
ing when the vitrification is perfect, and the 
remedy of the defedt when the firlt compofi- 
tion will not produce it, except with refpedt 
to colour, which is, in the cafe of this kind of 
glafs, intirely out of queftiom When clinkers 
are not to be had in fufficient quantity to allow 
of their being ufed in the general compofition^ 
it is well however to have fome quantity to 
employ occafionally when the vitrification fails; 
for the adding fuch a proportion of them as 
may appear neceflary, with an equal part of 
wood-afhes, will anfwer the purpoie much 
better than the addition of more wood-afhes 
alone, where the flux is found too weak, as 
will happen fometimes from the great variation 
in the different parcels, as well of the afhes 
as fand. 

C II A P, 
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Of coloured glafs. 

SECTION I. 

Of the general nature of coloured glafsf 

and of the feveral compactions pro- 
per for receiving the colours, in 

order to the forming glafs, or paftes, 
in imitation of precious flones^ with 

the qualities attendant on each. 

HIPHE glafs which is intentionally tinged 
with colours, may be divided into three 

kinds; the white opake and femi-tranfparent 

glafs; the transparent coloured glafs; and the 
femi-tranf parent or opake coloured glafs. 

The white opake glafs, as alfo fome tranf¬ 
parent kinds, are principally ufed for making 
fmall vafes, toys, and fome forts of ufeful 
veffels, as cream pots, &c. in imitation of 
China-ware of any kind, of which we fhall 
fpeak below. It is alfo frequently employed 
as a white enamel for grounds, by painters 
of enamel dial-plates, fnuff-boxes, and other 
fuch pieces as have not occafion to pafs fevera! 
times through the fire in order to their being 
finifhed. 

The 
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The cqmpofition of white opake and femh* 
tranfparent glafs is very various, as any kind of 
colourlefs glafs may be made the body of fuch, 
and the tinge may be given by calcined tin or 
antimony, alfo by arfenic, calcined hartfhorn 
or bones, and feveral other fubffances. 

The tranfparent glafs, tinged with colours, is 
likewife of different kinds, as the body or 
ground may be tranfparent colourlefs glals of 
any of the compofitions above exhibited. But 
it is commonly diftinguifhed into two forts 
only, ' the one called coloured glafs, and the 
other pajles\ the reafon of which diftindtion 
lies in this. The chief defign of all coloured 
tranfparent glafs being the imitation of pre¬ 
cious ftones, the qualities of fuch glafs, when 
perfect, are to be very clear and tranfparent; 
to be free from all colour but the proper 
tinge, and to be very hard and tenacious in 
their texture. But thefe qualities being not 
to be had, except in glafs that is very difficult 
to be melted, and requires a long as well as an 
intenfe heat, both to its own mature vitrifica¬ 
tion and that of the bodies added to give the 
colour to it, it became inconvenient to thole 
who prepared thefe kind of compofitions in 
fmall quantities to maintain fuch ftrong fires, 
and therefore fofter compofitions were fought 
for, that would run with the heat of common 
fmall furnaces, and would likewife be brought 
to perfection in a much fhorter time. Thefe 
compofitions were therefore called pqfles, to 

* diftinguifh them from the harder glafs, which 
retained its proper appellation. 

The 
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The glafs moil proper for the imitation of 
precious (tones, where the hardnefs, which is 
a moft valuable quality in fuch as is intended 
for mock jewels, that are expofed to much 
wear, is wanted, is a perfect glafs of fa Its, in 
which no more flux is admitted than merely 
what may be neceftary for the complete vitri¬ 
fication of the glafs and tinging fubftances; 
but it fhould be abfolutely free from every 
kind of tinge, except that which is intended 
to be given it. 

The kind moft proper for forming paftes 
is a mixt glafs of lead and falls, which will 
run eafily and vitrify, in a fhort time, th^-* 
metalline or other bodies that are employed 
for tinging it. But in order to make it yet more 
fufible, without having fo large a proportion 
of lead as may make the texture of the glafs 
too tender and brittle, arfenic and borax may 
be admitted into the compofition. Befides 
the forming imitations of coloured ftones* 
there is yet another purpofe to which this 
kind of glafs is peculiarly adapted, which is 
the making mock diamonds and topazes* 
that cannot be fo well counterfeited by any 
other compofition, as the lead, according to 

, what was before obferved, gives a very ex¬ 
traordinary refracting power to the glafs, of 
which it is an ingredient. This fort might 
feem to belong to the clafs of the white 
tranfparent kinds of glafs before treated of; 
but as the application of that kind of com¬ 
pofition, which renders it properly a pafte 

Vql, IL U ac- 
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according to the above diftindtion is confined 
to the intentions of imitating gems, it is more 
properly introduced amongft the others with 
which it has a common denomination. 

The femi-tranfparent coloured glafs may 
have for its body either the compofitions of 
the harder kinds, or thofe of paftes, and it is 
principally applied to the imitation of the femi- 
tranfparent ftones, as lapis lamdi, chalcedonyy 

jafper, agate, opal, or fitch others. The man- 
ner of compofing them is much the fame as 
that of the tranfparent kinds, except the 
adding feme opake white body, which will 
endure the fufion of the glafs without being 
vitrified, at leaf! long enough to fuffer it to 
be worked into the proper form. But the 
management of thofe of this kind, which are 
compounded of a variety of colours, is much 
more difficult than that of the tranfparent 
forts, which is moft probably the reafon why 
they are fo little in ufe, though feme of them 
have a very beautiful effedt for purpofes they 
might be equally well applied to with the 
.genuine ftones. 

SECTION II. 

Of the nature and preparation of the 

fubfiance ufed for tinging glafs. rH E fiibftances employed for tinging 
glafs are, -for the moft part, metallic 
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and other foffile bodies ; or indeed all are \o, 
except tartar, which has been added to fome 
contpofitions. The metals thernlelves make 
the principal part, and, properly treated, will 
produce all the colours, except a perfect blue. 
But for cheapnefs and expedience, the femi- 
metals, and preparations from other foffile bo¬ 
dies, are fometimes admitted in the place of 
them, particularly with refpecl to yellow* 
where antimony iupplies the place of lilver. 

The fubftances that have been ufed for pro¬ 
ducing an opake whitends in glafs, are cal¬ 
cined tin, (commonly called putty) calcined 
antimony, arfenic, calcined horns or bones* 
and fometimes common fait. 

The fubftances employed for red, are gold, 
iron, copper, magneiia, and antimony. 

The fubftances employed for blue, are zaf- 
fer and copper. 

The fubftances that have been employed for 
yellow, are filver, iron, antimony, apd mag- 
iiefia, with tartar. 

The fubftances employed for greens, are 
copper, Bohemian granata, and thofe which 
will produce yellow or blue. 

The fubftances employed for purple, are 
all fuch as will produce red and blue. 

The fubftances employed for orange colour, 
are antimony, and all thofe which will pro¬ 
duce red and vellow. 

The fubftances employed for black, are zaf- 
fer, magneiia, copper and iron in various com¬ 
binations, 

U a The 
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The particular nature and preparation of fe— 
%reral of thefe fubftances having been before 
given in the firfl volume of this work, I fhall 
avoid repeating them here, and only refer to 
the pages where what relates to them is to 
be found. The preparation of calcined tin is 
to be found in page 283;-—of calcined anti¬ 
mony 285;—of gold 28p;“of filver 294;— 
of copper 295 ;—of iron 299, The nature of 
zaffer is explained 287;—of arfenic as a white 
colorific 285;—magnefia 287;—of antimony 
as a yellow 302;—of antimony vitrified into 
a red glafs 303;— and of tartar 321. 

The Bohemian granata requires no other 
preparation than to be well pulverized. 

SECTION III. 

Comp option of hard glafs and pafes 

proper for receiving colours. 

r I THOUGH almofi: every kind of tram- 
1 parent colourlefs glafs will admit of be¬ 

ing tinged, yet there are, as was obferved be¬ 
fore, forne compofitions that are more pe¬ 
culiarly adapted to the purpofes for which the 
coloured glafs is intended, either by their hard- 
nefs and tenacious texture, or their being more 
eafy to be wrought by thole who manufa&ure 
them, f om their requiring lefs heat to fufe them, 
and fluxing the colorific matter expeditioufly. 
The clearnefs and trarfl'parency of the glafs, and 

the 
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the being devoid of any colour but that in¬ 
tended to be given, are likewise neceffary in 
both the hard glafs and paftes which are to be 
coloured; and therefore to have them in per¬ 
fection, a glafs of each kind fhould be purpofely 
prepared, in which more exaCt methods may¬ 
be ufed for producing thefe qualities, than are 
expediently compatible with the difpatch and 
profit of groffer manufactures. The beft com- 
pohtions for the hard glafs are as follow; but 
as the extreme purity of the fixt alkaline falts 
is of very great confequence in this cafe, it 
may not be improper to give previoufly the 
method of producing it. 

Method of bringing pearl-afoes, or any other fixt 

. alkaline fait of vegetables, to the high eft de¬ 

gree of purity, proper for the mofl trarfpa¬ 

rent glafs. 

u Take of the bell; pearl-afhes three pounds, 
r and of fait petre fix ounces. Pound them 

together in a glafs or marble mortar till they 
u are thoroughly well mixt, and then put 

part of them into a large crucible, and fet it 
in a furnace, where it may undergo a ftrong 

;c heat. When the part of the matter that 
kc was firft put into the crucible is heated red 
u hot, throw in the reft gradually, and if 

the crucible will not contain the whole, 
\u pour part of \ the melted matter out on a 
u moiftened ftone, or marble ; and, having 

made room in the crucible, put in the reft, 
p and let it continue there likewife till it be 

U 3 red 



294 Of Glass. 

“ red hot. Pour it out then as the other* 
44 and afterwards put the whole into an earth- 
4C en, or very clean iron pot, writh ten pints of 
44 water, and heat it over the fire, till the halts 
44 be intirely melted.' Let it then, being 

taken off the fire, hand till it be cold, and 
44 afterwards filter it through paper in one of 
44 the pewter cullenders defcribed p. 28 in 
44 the firft volume of this work. When it is 
64 filtered, return the fluid again into the pot, 
44 and evaporate the fait to drynefs, which 
44 will then be as white as fnow, the nitre 
44 having burnt all the phlogiftic matter that 
44 remained in the pearl-afties after their for- 
44 mer calcination.5* 

N° 1. Compoftiion of the left and hat deft gift 

for receiving colours. 

44 Take of the heft fand, cleanfed by wafh- 
44 ing as direded in p. 233, twelve pounds, of 
44 pearl-allies, or fixt alkaline fait purified 
44 with nitre as above, feven pounds, of fait 
44 petre one pound, and of borax half a 
44 pound.3* 

The fand being firft reduced to powder in 
a glafs or flint mortar, the other ingredients! 
fhould be put to it, and the whole well mixt 
by pounding them together. 

N°. 2. Composition of the left glafs for receivings 

colours, but ftomewhat lefts hard than the above. 

44 Take of the white fand cleanfed twelve! 
44 pounds, ofpearl-afhes purified with fait petre, 

44 feven i 
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** levee pounds, of nitre one pound, of borax 
half a pound, and of arfenic four ounces.’5 
Proceed as in the laft, but if the glafs be 

defired to melt with yet lefs heat, a pound of 
borax may be uied inftead of the half pound,. 
and a pound of common fait may be added ; 
but this laft is apt to make the glafs more brit¬ 
tle, which is.an injury done to fuch as is to 
be cut into very final 1 pieces, and ground with 
fo many angles in the figure, as in the imi¬ 
tations of jewels. 

No 3. Competition of foft glafs, or pafle, proper 

for receiving colours. 

<c Take of white fand clean fed fix pounds, 
of red lead three pounds, of purified pearl- 
afhes two pounds, and of nitre one pound.” 
Proceed in the mixture as with the fore- 

\ 

going. 

N° 4. Compofition of glafs, or pafe^ much fof ter 

than the above. 
; \ 

cc Take of white fand cleanfed fix pounds, 
u of red lead and purified pearl-afhes, each 

three pounds, of nitre one pound, of borax 
half a pound, and of arfenic three ounces.” 
To be mixt as all the preceding. 
This is very foft, and will fufe with a very 

gentle heat, but requires fome time to be¬ 
come clear, on account of the arfenic. It may 
even be prepared and tinged in a common fire 
without a furnace, if the pots containing it can 
he furrounded by burning coals, without dan- 
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ger of their falling into it. The borax, being 
a more expensive ingredient than the others, 
may be omitted where a fomewhat greater 
heat can be applied, and the glafs is not in¬ 
tended for very nice purpofes, or a pound 
of common ialt may be fubftituted in its 
place; but the glafs will be more clear and 
perfect, and free itfelf much fooner from 
bubbles where the borax is ufed. • 

This glafs will be very foft, arid will not 
bear much water if employed for rings, buckles, 
or fuch imitations of hones as are expofed to 
much rubbing. But for ear-rings, ornaments 
worn on the bread:, or fuch others as are but 
ieldom put on, it may lad a confiderable time. 

In all thefe foft compoiitions, care fhould 
be taken that part of the fand be not left mi- 
vitrified in the bottom of the pot, as will 
fometimes happen; for, in that cafe, the 
glafs, abounding too much with halts and 
.lead, will not bear the air, but being corod- 
ed by it, will foon contract a miftinefs and 

* fpecks on the furface, which will entirely ef¬ 
face all the luftre of the pafte. An unlucky 
inftance of this particular happened a few 
years ago, to the great lofs, and almoft ruin 
of many of the poorer lapidaries ; for there 
being at that time a great demand for all 
kinds of ornaments decorated with falfe ftones 
ior the Spanilh Wefi-Indian trade, a perfon 
undertook to make them and furnifh the la¬ 
pidaries, who glad of an opportunity of 
obtaining, on moderate terms* what they had 

found 
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found it difficult to procure before, (as the co¬ 
loured glafs had for the moft part been im¬ 
ported from Venice) purchafed as large quan¬ 
tities as they poffibly could find money to pay 
for; but in a fhort time, both the unwrought 
pafte, and that which they had been at the 
labour and expence of cutting, all turned 
foul, with a dull fcum on the furface, and little 
fpecks, which eat down into the fubftance, 
and took away the fmoothnefs, as well as the 
luftre. It is proper, therefore, for thofe who 
prepare fuch eompofitions, to be careful of add¬ 
ing more falts and lead than the proportions 
here given, and to watch that the land, or 
other matter employed for the body of the 
eompofition, be really fiuxt. And it is equally 
proper, that they who purchafe fuch pafte, 
ihould have feme good ground of affurance of 
Its being duly prepared, otherwife they may 
throw away their money in the purchafe, their 
time in cutting, and their credit in difpofmg 
of fuch a faulty commodity. 

There is a very certain and good method of 
preventing the inconvenience arifing from the 
feparation of the falts in the preparation, as 
•well of the hard kind of coloured glafs as the 
paftes, which is, by previoufly calcining the 
fand, and fixt alkaline falts, as in the manner 
of making the frit. This may be done by 
putting the fand and fait, reduced to powder, 
and mixt together, on a tile placed in a fur¬ 
nace of moderate heat, and turning over and 
ftirring the matter with a tobacco-pipe, ov 
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fmall Iron rod; for which purpofe, the tile 
fhould be either placed near feme proper open¬ 
ing into the furnace, or drawn to the door at 
due intervals. When the matter appears to 
eoalefce flrongly, and form a hard body on 
cooling, it may be taken out, and being kept 
intirely free from moifture, fhould be pow¬ 
dered. It fhould be then added to the other 
materials, according to the proportion that 
would have been obferved with regard to the 
Ingredients of the frit, if they had been ufed 
without being combined previoufly by means 
of this operation. 

SECTION IV. 

red colour. 
N° I. Compojition of fine red gifs refembling 

the ruby. 

AKE of the hard glafs, N° i, or 
u JL N° 2, one pound, of the calx caffii, 
“ or gold prepared by precipitation with tin, 
u in the manner directed p. 289 of the firfl 
66 volume of this work, three drams. Powder 

the glafs, and grind the calx of gold after- 
44 wards with it in a glafs, flint, or agate 
a mortar,, and then fufe them together.’5 

This may be made of a ftronger or more 
diluted colour, by varying the proportion of 

the 
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the gold, in adjlifting which properly* regard 
fhould be had to the application of the glafs 
when made; for where this glafs is fet in 
rings, bracelets, or other clofe work where 
foils can be ufed, a great faving may be made 
with regard to the colour of it, without much 
injury to the effedt; but for ear-rings, or other 
purpofes where the work is fet tranfparent, 
a full ftrong colour fhould be given, which 
may be effedted by the proportions directed 
in this compofttiom 

N° 2. Compojition of p aft e ref entiling the ruby» 

“ Take of the pafte, N° 3 or N° 4, one 
sc pound, of calx cajfii, or precipitation of 
u gold by tin, two drams. Proceed in the 
66 mixture as with the above.33 

This will be equally beautiful with the 
above, and defective only in foftnefs; but as 
that greatly takes away the value for fome 
purpofes, fuch as is appropriated to them may 
be tinged in a cheaper manner by the follow¬ 
ing means. 

N° 3. Compoftion of a cheaper pafe refembling 
the ruby. 

€C Take of the compofition for pafte, N° 3 
■6 or N° 4, half a pound, of glafs of antimony 
u half a pound, and of the precipitation of 

gold by tin, one dram and a half. Proceed 
as with the others*35 

This 



300 Of G l a s So 

This- will be confiderably cheaper, and wiil 
have much the fame effedt, execpt that it re¬ 
cedes more from the crimfon to the orange. 

N° 4. Compofition for hard glafs refembling the 
garnet. 

u Take of the compofitions for hard glafs, 
tc N° 1 or N° 2, two pounds, of glafs of 
u antimony one poimd, of magnefia, and 
*c of the precipitate of gold by tin, each one 
&£ dram.55 

This compofition is very beautiful, but too 
expenfive, on account of the gold, for the 
imitation of garnets for common purpofes, 
on which account the following may be fab- 
ftituted. 

N° 5. Cheaper compofition of hard glefs refem» 
bling the garnet, 

€: Take of the compofitions, N° 1 or 2, 
u two pounds, of the glafs of antimony two 

pounds, and of magnefia two drams.55 
If the colour be found too dark and purple 

in either this or the preceding compofition, the 
proportion of magnefia muft be diminifhed. 

N° 6, Compofition ofpafe of the colour of garnet. 

“ Take of the compofitions for paftes, N° £ 
or 2j and proceed as with the above.55 
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N° 7. Compofitlon of hard glafs refembling the 
vinegar garnet. 

<c Take of the compofitions, N° 1 or N° 2, 
u two pounds, of glafs of antimony one pound, 
u of iron, highly ^calcined, half an ounce* 
u Mix the iron with the uncoloured glafs, and 
<c fufe them together till the mafs be per- 

feddy tranfparent, then add the glafs of 
u antimony powdered, ftirring the mixture 
u with the end of a tobacco-pipe, and con~ 
u tinue them in the heat till the whole be 
u perfedly incorporated.55 

' 1 

1 1 

N° 8. Compofitlon of pafe refembling the vinegar 
garnet. 

u Take of the compofition for pafte, N° 3 
“ or N° 4, and proceed as with the fore- 
“ going.55 

In all the compofitions given in this, and 
the fucceeding fedions, it Ihould be obferved, 
that fome allowance may be made in the pro¬ 
portion of the colorific, or tinging matter, for 
the greater gravity of the paftes than the hard 
glafs, on the fcore of the lead which enters 
into the compofition; for, as the volume 
in a pound weight of pafte is confequently 
lefs, a lefs quantity of tinging matter is pro- 
portionably necelfary to give the fame force 
of colour to it. 

SECT 
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SECTION V. 

Compofition of glafs and pafte of a 

blue colour. 

N° I. Compofition of hard glafs of a very full 
blue colour. 

U HPAKE of the compofition for hard 
44 A glafs, N° i or 2, ten pounds, of zaffer 
u fix drams, and of magnefia two drams, 
44 Proceed as with the above.’5 

If this glafs be of too deep a colour, the 
proportions of the zaffer and magnefia to the 
glafs may be diminifhed; and if it verge too 
much on the purple, to which caft it will in¬ 
cline, the magnefia fhould be omitted. If a 
very cool or pure blue be wanted, inftead of 
the magnefia half an ounce of calcined cop¬ 
per may be ufed, and the proportion of zaffer 
diminifhed by gone half. 

~Sv i ' 

N° 2, Compofition of pafe of a fill bine colour* 

44 Take of the compofition for pafte, N° i 
44 or 2, ten pounds, and proceed as with the 
144 foregoing.” 

N° 3. Compofition of hard glafs refembling the 

Japphire. 

44 Take of the compositions for hard glafs, 
44 N° i or N° 2, ten pounds, of zaffer three 
44 drams and one fcruple, of calx cajfii, or 

44 ore- 
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H precipitation of gold by tin, one dram* 
u Proceed as with the above.” 

N° 4, Cheaper compofition of hard glafs refem- 
bling the fapphire. 

c< As the foregoing, only, inftead of the 
precipitate of gold, ufe two drams and two 

u fcruples of magnefia.” 
If this be well managed, the colour will be 

very good, and the glafs, when fet and cut, 
will not be eafily diftinguiftiable from the true 
fapphire; but the preceding will be a finer 
colour, as there is a foulnefs in the tinge of the 
magnefia which will always diminifh, in feme 
degree, the effect of brighter colours when 
mixt with them. 

u Take of the compofition for pafle, N° 3 
or N° 4, and proceed as with the fore- 

“ going/> 

It is not worth wrhiie to bellow the expence 
of colouring pafies with the gold, and it is 
therefore more expedient, in the cafe of fuch, 
to ufe the other method. 

N° 6. Compofit ion of hard glafs and pafes, 
refembling fapphires, by means of fmalt. 

u Take of the compofitions for hard glafs 
sc and paftes, any quantity, and mix with 
“ them one-eighth of their weight of fitialt, 
u the brighteft and mod inclining to purple 
H that can be procured,” 
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If it be defired to give a more purple tinge* 
magnefia may be added in the proportion re- 

N° 7. Compofition of hard glafs refembling the 
eagle-marine, vulgarly called egg-marine. 

u Take of the compofition for hard glafs* 
u N° i or N° 2, ten pounds, of copper, 
u highly calcined with fulphur, in the manner 
c& directed in the firft volume of this work, 

page 295, three ounces, and of zaffer one 
icruple. Proceed as with the foregoing.55 

N° 8. Compofition of pafe refembling the eagle- 
marine. 

Qi Take of the compofition for pafte, N° 1 
u or 2, ten pounds, and proceed as with the 
4t above.55 

SECTION VI. 

Compoftions of hard glafs and pafes 

of a yellow colour. 

N° 1. Compofition of hard glafs of gold or full 
yellow colour. 

a rpAKE of the compofitions for hard 
“ X glafs. N° 1 or N° 2, ten pounds, 
u but omit the fait petre, and for every pound 
“ add an ounce of calcined borax, or, if that 
u do not render the glafs fufficiently fufible, 

“ two 
1 



Of Glas s. 305 

u two ounces, of red tartar, the deeped co- 
*c loured that can be procured, ten ounces, 
64 of magnefia two ounces, of charcoal of 
u fallow, or any other foft kind, two drams* 
54 Proceed as with the reft.55 

This colour may be prepared with filver, 
but as there is no advantage in that to counter- 
balance the expence, l wave giving the procefs* 

N° 2. Compofition of pafte of a gold or full 
yellow colour. 

44 Take of the compofition for pade, N° 3 
u or N0 4, prepared without the fait petre, ten 
44 pounds, of iron, ftrongly calcined, as di- 
u redded in the firft volume of this work, 
44 p. 299, one ounce and a half. Proceed a$ 
64 with the others.55 

The crude tartar and the charcoal mud not 
be ufed where lead enters into the compofition 
of the glafs, and the nitre may be fpared, be** 
caufe the yellow tinge given to the glafs by the 
lead, on account of which the nitre is ufed, is 
no detriment in this cafe, but only adds to the 
proper colour. This colour may alfo be pre¬ 
pared by crude antimony, as well as the cal¬ 
cined iron, but it is more difficult to be ma¬ 
naged, and not fuperior in its effect. 

N° 3, Compofition of hard glafs refiembling the 
topaz. 

45 Take of the compofition for hard glafs, 
44 N° 1 or N° 2» ten pounds, and an equal 
44 quantity of the gold coloured hard glafs. 
44 Powder and fufe them together.55 

Vol. II. X As 
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As there is a great variety in the colour of 
the topaz, lome being a deeper yellow, and 
others flight!y tinged, the proportions of the 
yellow glafs to the white may be accordingly 
varied at pleafure, that here given being for 
the deepeft. 

N° 4. Gompoftiion of pafe rcfembUng the topaz* 

l€ This may be done in the fame manner 
u as the preceding, but the fait petre may be 
u omitted in the original compofition of the 

glafs; and,for the refemblance of the very 
u llightly coloured topazes, neither the gold 
u coloured pafte, nor any other tinging mat- 
<c ter need be added, that of the lead being 
u fufficient, when not deftroyed by the nitre.” 

N° 5. Compofition of hard glafs refernbling the 

' chryfolite, 

cc Take of the compofition for hard glafs, 
<c N° 1 or N° 2, ten pounds, of calcined iron 
<c fix drams. Proceed as with the above.” 
.)• ■ 1 

N° 6. Compofition of pafe refernbling the chry~ 

folite. 

Ci 'Fake of the compofition for pafte, N° 3 
u or N° 4, prepared without fait petre, ten 
u pounds, and of calcined iron five drams* 
“ Proceed as with the reft.” 

SECT. 
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SECTION VII. 
’ \ 

Comp option of hard glafs and pafie 

of a green colour. 
N° I. Compojition of hard glafs refembling the 

, emerald. 

u HjT^AKE of the compofition for hard 
*c A glafs, N° i or N° 2, nine pounds, of 
u copper, precipitated from aqua fortls, ac- 
€C cording to the directions given in the firffc 
cc volume of this work, p. 297, three ounces* 

and of precipitated iron two dramsf? 

N° 2. Compofition of pafe refembling the emerald\ 

Take of the compofition for pafte, N° 1 
u or N° 2, and proceed as with the above; 
u but if the fait petre be omitted in the pre- 
££ paration of the pafte, a lefs proportion of 
u the iron will fervef2 

X 2 SECT 



SECTION VIII. 

Compositions of glafs and pafes of a 

purple colour. 

N° i. Compofition of hard glcifs of a deep and 

very bright purple colour. 

u 

Li 

a 

a 

AKE of the compofition for hard 
glafs, N° i or N° 2, ten pounds, of 

zaffer fix drams, of gold, precipitated by 
tin, one dram. Proceed as with the reft.55 

N° 2. Cheaper compofition of hard glafs of a 

deep purple colour. 

Take of the compofitions for hard glafs, 
a N° 1 or N° 2, ten pounds, of magnefia 

one ounce, and of zaffer half an ounce. 
4C Proceed as with the others.55 

N° 3. Compofition cf pafe of a deep purple 

colour. 

u Take of the compofition for paftes, N° 3 
u or N° 4, ten pounds, and treat them as the 

foregoing.55 

N° 4. Compofition of hard glafs op" the colour 

of the amethyf. 

Take of the compofition for hard glafs, 
*c N° 1 or N° 2, ten pounds, of magnefia one 
€i ounce and a half, and of zaffer one dram. 
*c Proceed as with the reft,55 

N° 5, 
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N0 5. Compofition of pajle of the colour of the 

/ amethyjh 

Take of the compofition for pafte, N° i 

or N° 2, ten pounds, and treat it as the 
preceding.5 ’ 

u 

ki 

SECTION IX. 
' T" . 1* _ ’ j| ■■ # 
Of pafe refembling the diamond. 

U 

U 

ec 

it 

a 

<u 

u 

1 

^T\AKE of the white fand fix pounds, of 
JL red lead four pounds, of pearl-afhes, 

purified as above directed, three pounds, 
of nitre two pounds, of arfenic five ounces, 
and of magnefia one fcruple. Proceed as 
with the others, but continue the fufion for 
a confiderable time on account of the large 
proportion of arfenic.55 
If this compofition be thoroughly vitrified, 

and kept free from bubbles, it will be very 
white, and have a very great luftre; but, if 
on examination it yet appear to incline to yel¬ 
low, another fcruple or more of the magnefia 
may be added. It may be rendered harder 
by diminiihing the proportion of lead, and in- 
creafmg that of the lalts, or filling it with a 
very ftrong fire ; but the diminution of the 
proportion of lead will make it have lefs of the 
luftre of the diamonds. 

X 3 SEC T, 
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SECTION X. 

Composition of hard glafs and pajle 

perfectly black. 
Compofition of hard glofs perfectly black, 

U r | "TA K E of the compofition for hard 
u A glafs, N° 1 or N° 2, ten pounds, of 
<c zaffer one ounce, of magnefia, and of iron 
“ ftrongly calcined, each fix drams. Proceed 
“ as with the reft.55 

Compofition of pafe perfectly black. 

a Take of the compofition for pafte, N° 1 
*c or N° 2, prepared with the fait petre, ten 
<£ pounds, of zaffer one ounce, of magnefia 

fix drams, and of iron, highly calcined, five 
u drams. Proceed as with the others.55 

/ 

SECTION XI. 

Of the white opake and femi-tranj- 
parent glafs and pafles. 

N° 1. Compofition of white opake glafs. 

rI™1 A K E of the compofition for liard 
a A glafs, N° 1 or N° 2, ten pounds, ot 
6C horn, ivory, or bone, calcined perfeddy white, 
65 one pound. Proceed as with the others/5 

N° 2-, , 2. % *4* 
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'N0.2. Compojition- of pcijle of an opakc whitenefs. 

“ Take of the compolitioi)) N° 3 or N° 4, 
^ ten pounds, and make the lame addition as 

to the above.” 

N° 3. Compofiion of glafs of an opakc whitenefs 

formed by arfenic. 

“ Take of flirit-glafs ten pounds, and of 
u very white arfenic one pound. Powder and 
“ mix them thoroughly, by grinding them 
<£ together, and then fufe them with a mode- 
u rate heat till they be well incorporated, but 

avoid liquefying them more than to make 
a perfeT union.” 
This glafs has been made at a conftderaMg 

work near London in great quantities, and has 
not only been manufactured into a variety of 
different kinds of veffeis, but, being very white 
and fufible with a moderate heat, has been 
much ufed as a white ground for enamel in 
dial-plates, fnufF-boxes, and other pieces which 
have not occalion to go feveral times into the 
lire to be finiffted. It will not, however, bear 
repeated burnings, nor a ftrong heat continued 
for any length of time, when applied to this 
purpofe, without becoming tranfparent, to 
which likewife the fmoke of a coal fire will 
alfo greatly contribute; but it anfwers the end 
very well in many cafes, though even in thole, 
enamel of the fame degree of whitenefs would 
be preferable,- as this is always brittle, and of 
lefs firm and tenacious texture. 

X 4 N° 4. 
1 
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N° 4. Compaction of hard glafs, c? pafe^ formed 
by calx of tin or antimony 

ci Take of any of the compofitions for hard 
u glafs, or paftes, ten pounds, of calcined tin, 

(commonly called putty) or of antimony, 
“ or tin calcined by means of nitre, as directed 

in p. 283 of the firff volume of this work, 
one pound and a half; mix them well, by 

<c grinding them, together, and then fule 
“ them with a moderate heat.” 

The glafs of this kind, made with the corn* 
pofition for paftes, differs in nothing from 
white enamel but in the proportion of the 
calx of tin and antimony; and if thofe cakes 
be prepared with nitre, (without which they 
cannot be made to produce a pure whitenefs 
in glafs) this compofition will be more ex« 
pence and trouble than thofe above given, 
without any other advantage than that it will 
hear the acftion of a much ftronger and longer 
continued fire, without lofing its opacity in 
any degree than the others. 

N° 5. Compofition of femi-tranfparent white 
glafs and pafie, refembling the opal. 

<c Take of any of the compofitions for hard 
“ glafs, or pafte, ten pounds, of horn, bone, 
u or ivory, calcined to a perfect whitenefs, half 
a a pound. Proceed as with the reft.” 

This white hard glafs is much the fame 
with the German glafs formerly brought here 
in poringers, cream-pots3 vinegar-cruets, and 

other 
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other fuch pieces, of which we frequently 
meet with the remains. 

SECTION XIL 

Competition of coloured^ opake, andfemiU 
transparent glafs« 

Compojition of fictitious or counterfeit lapis lazuli, 
■ v ■ •> *• _ . .. .. -* ' ' ■ 

^T^AKE of any of the above compofi- 
** A tions for hard glafs, or pafte, ten 
C4 pounds, of calcined bones, horn, or ivory* 
u three quarters of a pound, of zaffer one 

ounce and a half, and of magnefia half an 
ounce. Fufe the uncoloured compofition 

u with the zaffer and magnefia till a very 
44 deep tranfparent blue glafs be produced. 
u The mafs being cold, powder it, and mix 

it with the calcined matter, by grindingthem 
a together. After which, fufe them with a 
a moderate heat till they appear to be tho- 

roughly incorporated, and then form the 
^ melted mafs into cakes, by pouring it on a 
u clean bright plate of copper or iron.35 

If it be deli red to have it veined with gold, 
it may be done by mixing the gold powder 
prepared according to the directions given in 
the fir ft volume of this work, p. 440, with art 
equal weight of calcined borax, and tempering 
them with oil of fpike, by which mixture,, 

the 
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the cakes, being painted with fuch veins as 
are defired, they muft be put into a furnace of 
a moderate heat, and the gold will be ce¬ 
mented to the glais as firmly as if the veins 
had been natural. 

If the counterfeit lapis lazuli be defired of 
a lighter hue, the quantity of zaffer and mag- 
neiia muft be diniiniftied; or, if it be re¬ 
quired to be more tranfparent, that of the 
calcined horn, bone, or ivory, fhould be 
leffened. 

Inftead of zaffer, where that cannot be ob¬ 
tained, a proper proportion of fmalt may be 
fubftituted. And in all cafes, indeed, it may 
be a more certain way to form the zaffer and 
vitrifying ingredients into glafs alone, and then, 
having powdered them with the calcined 
bones or horns, infufe them a fecond time, 
and make them into cakes in the manner di¬ 
rected ; for the fluxing power of the ingre¬ 
dients of the glafs is fo retarded by the cal¬ 
cined bone or horn, that it may, in fome cafes, 
fail to aft fufficiently on the zaffer to vitrify it 
perfectly. 

Compofition of hard glafs refembiing the red 
cornelian. 

4C Take of the compofitions for hard glafs, 
u N° i, or N° 2, two pounds, of glais of 
u antimony one pound, of the calcined vi- 
5,6 triol, called fcarlet oker, prepared as di~ 

rcCted p, 51 of the firft volume of this 
u work, 
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4i work, two ounces, and of magnefia one 
cc dram. 

44 Fufe the glafs of antimony and magnefia 
with the other glafs lirft together, and 

44 then powder them wrell, and mix them 
64 with the fcarlet oker, by grinding them 
44 together, and afterwards fufe the mixture 
44 with a gentle heat, till they be incorpo- 
44 rated; but the heat muft not be continued 
46 longer than is abfolutely required to form 
44 them into a vitreous xnafs.55 

If it be defired to have the compofitioa 
more tranfparent, a proportionable part of the 
red oker muft be omitted. 

> ' . - • 
Compofition ofpafle refembling the red cornelian* 

44 Take of the compofttions for paftes, 
44 N0 1, or N° 2, two pounds, and proceed 
44 as with the above. 33 

/ . j 

Compofition of hard glafs refembling the white 
cornelian. 

44 Take of the compofttions for hard glafs, 
44 N° 1, or N° 2, two pounds, of yellow 
44 oker, well walhed, two drams, and of 
44 calcined bones, each one ounce. Mix them 
44 wqll by grinding them together, and fuie 
44 them with a gentle heat, till the feveral 
44 ingredients be well incorporated in a vi- 
** treous xnafs.35 

Compofition 
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Compofition of pajle refembling the white cor-* 
nelian. 

u Take of the compofition for paftes, N° i 
64 or N° 2, two pounds, and proceed as with 
4C the foregoing*’5 

Compofition of hard glafs, cr pafe, refembling 
the turquoife fone. 

u Take of the compofitions for blue glafs, 
u or pafte, N° 7 or N° 8, (being thofe re- 
44 fernbling the eagle marine) ten pounds, of 

calcined bone, horn, or ivory, half a pound. 
u Powrder and mix them well, and then fufe 

them in a moderate heat till they be tho- 
u roughly incorporated.” 

If the colour be not fo deep as may. be 
defired, a fmall proportion of fmalt may be 
added. 

Compofition of the brown Venetian glafs with 
gold fpangles, commonly called the Philo- 
fopher’s (tone. 

ci Take of the compofition for hard glafs, 
u N° 2, and the compofition for pafte, N° 1, 
44 each five pounds, and of highly calcined 
u iron one ounce. Mix them well, and fufe 
u them till the iron be perfectly vitrified, and 

have tinged the glafs of a deep tranfparent 
u yellow brown colour. Pow^der this glafs, 

and add to it two pounds of glafs of anti- 
€C mony, being powdered, and mix them 

well, by grinding them together. Take 

“ part 
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u part of this mixture, and rub Into it four- 
££ fcore or one hundred leaves of the counter- 

felt leaf gold, commonly called Dutch gold; 
€£ and, when the parts of the gold feern fuf- 

ficiently divided, mix the powder contain- 
“ ing it with the other part of the glafs. 

Fufe the whole then with a moderate 
“ heat, till the powder run into a vitreous 
u mafs fit to be wrought into any of the 
“ figures, or vefieis, into which it is ufiially 
u formed; but avoid a perfedl liquefaction, 
u becaufe that deftroys, in a fliort time, the 
<c equal diffufion of the fpangles, and vitri- 
“ fies, at lead: part, the matter of which they 

are compofed, converting the whole to a 
“ kind of transparent olive coloured glafs.” 

This kind of glafs is ufed for a great variety 
of toys and ornaments with us, who, at pre- 
fent procure it from the Venetians ; and a 
few years ago a very great demand arofe for it 
to China, and raifed the price very high, till 
fuch quantities had been brought from Venice 
and fent thither as glutted the market. But 
there is no reafon why it fhould not be 
equally well prepared here, and at a fmatl 
expence, as will be found on a few trials, 
by thofe who will carefully execute what is 
here direfted. 

C H A P, 
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CHAP. VIII. 

Of the fufion and vitrification of the 
feveral compofitions of coloured 
glafs, with the particular rules 
and cautions to be obferved in the 
management of each kind. 

‘ V TH E feveral compofitions above-men¬ 
tioned being prepared according to the 

dire£tions refpeddvely given, the matter fhould 
be put into proper pots, fuch as are defcribed 
p. 255, of which it fhould not fill above twTo« 
thirds; and then placed in the furnace, of 
which the conftrudtion is given p.> 252, or in 
any other kind, where they may receive a fuf- 
ficient heat, and be fecured from any coals? 
foot, or any other filth falling into them; in 
order to prevent which, it is expedient, with 
regard to the pots in which this kind of glafs 
is prepared, to have covers over the tops of 
them, with a little return over the fide. And 
it is alfo proper to have a hole in the fide a 
little below the return, through which an 
iron may be paffed to take out a fmall quantity 
of the melted matter, for the judging of the 
progrefs of the vitrification. Thefe pots, when, 
put into the furnace above-mentioned, fhould 
be placed on the flooring or fiage intended to 
lupport them in the part betwixt the doors, 

oppofite 
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oppofite to that through which they are paffed 
into the furnace, according to the manner be¬ 
fore directed, which fhould be done by means 
of a ftrong iron peel, like thofe ufed by the 
bakers. It is neceifary to obferve, like wife, 
that however well the pots may have been 
before baked, it is always proper, in the cafe 
of glafs of greater value, where the clearnefs 
and beauty is of confequence, to give them 
another burning before they be ufed, and, at 
the fame time, to encruft them over with any 
common colourlefs glafs, which may be done 
in this manner. Having reduced the glafs to 
powder, moiften all the infide of the pot with 
water; and, while it is yet moift, put in fome 
of the powdered glafs, and fhake it about till 
the whole inner furface of the pot be covered 
by what will adhere to it in confequence of 
the moifture. Throw out then the redundant 
part of the powdered glafs, and the pot being 
dry, fet in a furnace fufficiently hot to vitrify 
the glafs adhering to it, and let it continue 
there fome time; after which, care muft be 
taken to let it cool gradually. 

The pots containing the compofition being 
thus placed in the furnace, a gentle heat, fueh 
as will juft keep the pots red hot, fhould be 
given for the firft hour or longer. There is, 
however, an exception to this, which Is, where 
there is much arfenic in the compofition, 
which requires that fome degree of vitrifica¬ 
tion fhould be brought on as quickly as poffi- 
ble> in-order to fix it, and prevent its fub- 

5 i mi rag 
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liming away from the other Ingredients* 
which it will not ceafe to do fo long as con¬ 
tinued in the flate of a powder. But where a 
gentler heat is proper at firfc, after the expi¬ 
ration of an hour and a half, or two hours at 
furtheft, the heat may be railed fufficiently to 
produce a vitrification, but not fo as to render 
the melted matter very fluid at firft, which in 
this part of the procefs would occafion a repa¬ 
ration of the ingredients, and greatly retard, 
if not intireiy prevent, the perfect vitrific in¬ 
corporation of the whole. 

The due degree or continuance of heat, for 
the perfedling thefe kinds of glafs, cannot be 
fettled by any fiandard, as they are varied both 
by the nature of the compofition and the 
quantity of the matter. But in the cafe of 
pots which hold ten or eleven pounds, twenty 
or twenty-four hours may be allowed for hard 
glafs, and fourteen or lixteen for paftes. And 
where much arferiic enters into the compo¬ 
fition, though it is neceilary to bring on a 
quicker vitrification, yet more time mull fome* 
times be given to the matter than in other 
cafes, before all the cloudinefs be diffipated. 

In the fufion of the tranfparent coloured 
glafs, it is above all things neceflary to avoid 
ftirring the matter, or even fhaking the pots, 
as it would otherwife hazard the caufing bub¬ 
bles in the glafs, to prevent which is the 
greatefl difficulty attending the preparation of 
counterfeit gems. But if the ingredients, by 
their action on each other, do yet, notwith¬ 

standing 
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Handing all exterior concuffion be avoided, 
produce bubbles, the glafs mull be continued 
in fulion till they wholly vaniflh. And if, 
when bubbles do arife in the glafs, and time 
be given for it, there appear no tendency to 
their going away, the heat mud be gradually 
railed to a greater pitch, that the glafs mayv 
be rendered more fluid, and that vifcidi- 
ty5 which was the occalion of their detention, 
removed. 

When a proper time has been given the 
glafs to attain to a perfect (late of vkniaaiom 
it fhould be examined, by putting the fmall 
end of a tobacco-pipe to the furface of the 
glafs, through the hole in the fide of the 
pot; which will bring away with it a little 
quantity of the glafs, from whence the quali¬ 
ties may be judged of. And if there appear 
any defects that feem owing to the want of a 
due converfion of the ingredients to a vitreous 
ftate, more time and heat mult be given to it; 
but if no filch defeats are found, and the glafs 
appear perfedt, the fire fhould be decrealed, 
and, by degrees, fuffered to go out; and the 
pots continued in the furnace till they be¬ 
come cold; after which, the pot fhould be 
torn off from the mafs of glafs contained in it. 
As, however, it is not always convenient to 
difcontinue the heat of the furnace, when one 
or more pots of the glafs may have attained to 
the due flare of vitrification, they may, on 
inch occafions, be taken out; and if the glafs 
be not of great value, nor intended for very 

Vql. II. Y nice 
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nice piirpofes, it may be formed into cakes, 
by pouring it on a clean plate of iron or cop¬ 
per, or into rolls. Thefe cakes, or rolls, 
fhould be put into a moderate heat before 
they grow cold, and continued there for fome 
time, that they may gain a good temper, fo 
as to bear cutting or working in any way, 
according to the ufe they are intended for. 

The tranfparent coloured glafs is in moft 
cafes improved by continuing it in the heat, 
even Tor a confiderable time after the vitrifi-. 
cation fee ms perfected, as it is by that means 
rendered harder, and freer from fpecks and 
bubbles. But the femi-tranfparent kinds, and 
epake white formed of arfenic, mull be taken 
tuft at the point when the ingredients are duly 
united; for a more mature vitrification con¬ 
verts to tranfparent glafs the vvhole, or part 
of thole fubftances which fhould not be 
brought to that Hate. But as I have before 
intimated in what particular cafes this requires 
to be moft attended to, it is needlefs to enlarge 
further on the matter here. 

C II A P. IX. 

Of , colouring rock chryftals for the 

imitation of gems. 

rpiIE far greater hardnefs of chryftal than 
JIl 0any kind of glafs, and the fu'perior 

luftre of it to any but paftes, which are deplo- 

rablv 
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rably foft, have rendered the art of imparting 
to it the colours of gems an objedt of frequent 
and eager purfuit, as great advantages might 
probably have arifen from it to the fir ft in¬ 
ventors. There are two methods by vhich it 
has been conceived there was a poffibility of 
doing it; the one by cementing.) that is, im¬ 
pregnating the chryftals by means of heat, 
with the proper tinging particles under the 
form of fleam; the other by bringing the 
chryftal to a ftate of fufion, through the means 
of heat aided by a ftrong flux, and combin¬ 
ing it in that ftate with the proper colouring 
fubftances. Both of thefe have been pretended 
to be effected in a perfedt manner, and very 
oftentatious accounts of them have been given 
to the public; though it is much to be feared, 
that fo far from having carried this art to any 
degree of perfection, there is not hitherto 
known one frngle fad!, or principle, that in 
the leaft fee ms to lead to the attainment of it. 
As the world has been made to believe, how-* 

1 ever, as well more lately as formerly, by per- 
I ions of feme authority, that both thefe methods 
I have been pradtifed with all the delired fuccefs, 
! I will exhibit the particular manner in which 

each has been pradtifed by thofe who have 
been believed to be moft the matters of thefe 
artfe. 

64 Take of very yellow orpiment and white 
cc arfenic, each two ounces, and of antimony 

and fal Ammoniacum, each one ounce; and 
having reduced them to powder, mix them 

Y 2 well 

tc 
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well together, and put them into a large 
crucible. Over this mixture lay the pieces of 
rock chryftal, firftfuch as are of the leaf!: fize, 
then larger, and at the top the biggeft, taking 
care that thofe chofen for this purpofe have 
no flaws nor fou kiefs. This crucible mud 
then be covered by a lefler turned upfide 
down upon it, in the bottom of which there 
fhould be previoufly made a little opening 
of the bignefs of a pea, in order that this 
bottom, becoming now the top of the 
veflel, formed by joining the two together, 
the fumes of the matter contained may have 
vent through the hole, and, confequently, 
being determined upwards, may pafs through 
the chryftals, and act upon them. The 
joints produced by inverting the lefler cru¬ 
cible into the greater fhould be luted, and 
being dry, the veflel thus formed muft be 
put in the midft of pieces of charcoal, in 
fuch manner that the undermoft crucible 
may be buried in them intirely, and the 
uppermoft half way. The coals muft then 
be kindled, and the fire buffered to burn 
very gradually without blowing, unlefs it 
fhould he neceftary to keep it from extin¬ 
guishing; to prevent which from happening 
too boon, the pieces of charcoal fhould be 
choien large. • As the fire rifes, the mix¬ 
ture in the crucible will emit copious fumes, 
which being very noxious, muft be care¬ 
fully avoided; and to that end this opera¬ 
tion fhould be always performed under a 

“ chimnev, — d 
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** chimney, the front of which fhould be 
ci brought fo low that all the fmoke may be 
4'; determined up it, and not fpread itfelf in 

the elaboratory, or other place. The fire 
'u muft be kept up fo long as any of thefe 
^ fumes appear to rife, and then permitted 
u to go gradually out, and all accefs of cold 
r”£ air muft be eautioufly prevented. When 
^ the crucibles are grown inti rely cold, but 

not before, the uppermoft may be taken. 
<c off, and the chryftal will be found co- 
u loured, fome pieces like topazes, and 
“ fome like rubies, and a variety of other 

ftones.3’ 
It has been laid, that the chryftals thus co¬ 

loured have been cut, and produced fine imi¬ 
tations of the true (tones; but the truth of 
the matter is, (notwkhftanding all pretenfion 
to more) that they do appear, when taken out 
of the crucible, to be well coloured and 
beautiful, yet on further examination it is 
found that the whole effedt is produced by 
a fallacious caufe ; for the chryftals being 

f cracked by the heat, as is almoft univerfally 
the confequence of being expofed to this 
degree of it, the fumes have infmuated them- 
felves into thefe cracks, and there producing 

! the fame effect as the paint ufed betwixt the 
: two tables of doublets, the whole fubftance 
j of the ftone has the appearance of being 
I tinged. But on due infpedtion, neverthelefs, 

’ the chryftals are found to be neither fit to he 
t cut, on account of the flaws, nor to have ac~ 

2 
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quired any colour, but what would inftantly 
be destroyed on the Reparation of the feveral 
parts of the Hones into which they are di¬ 
vided by the cracks, fo that this method, to¬ 
gether with many others of the fame kind for 
giving colours to chryftals by cementation* 
will be found to elude the hopes of thole 
who try them with any confidence. 

The other pretended method of colouring 
chryftals, by fufmg them, and imparting the 
various tinges to them, while in a melted ft ate, 
is thus performed. 

“ Take of rock chryftals any quantity, and 
4C put them in a covered crucible in a ftrong 
“ fire, where they mult be continued for feme 

time. Remove the crucible then out of the 
<c fire, and immediately throw the chryftals 
<c into a veffel of clean cold water ; from 
cc whence being again collecfted, they muft be 
u re-calcined, and afterwards thrown into 
u frelh water again in the fame manner; and 
C£ this operation muft be repeated till the chry- 
46 ftals be fo changed in their texture, by the 
u flaws and cracks produced by the hidden 

change from heat to cold, that they may be 
u ealily levigated. Powder the chryftals thus 
“calcined; and, to three pounds of them, 
u add two pounds of purified pearl-allies, or 
“ a pound and quarter of red lead, together 
u with any of the tinging fubftances above- 
u mentioned, in the proportion directed ior 
tc colouring glafs or paftes, and fufe them in 
u the fame manner alfo as has been before: 

u adviied, 
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ce advifted for other compofitions. If the mat- 
a ter be found too difficult to be brought to a 
£t vitreous ftate by this proportion of pearl- 

afhes or lead, borax or arfenic may be add- 
ed, as in other cafes, in order to form a 

*c more powerful flux.55 
The chryftal, thus treated, produces however 

nothing more than a glafts exaftly of the fame 
kind with that formed of the Lynn land, which 
is in fa ft no other than a grofs powder of chry¬ 
ftal, and neither of them differ very effentially 
from fuch calcined flints as are wholly free 
from colour. The fuppofition therefore that 
the chryftal can be fufed by this means, and, 
being tinged while in that ftate, reduced after¬ 
wards to its original hardnefs, is wholly ground- 
lefts; for it cannot be fufed by the heat of 
furnaces without the medium of fome fluxing 
body added to it, and then its texture and 
properties are fo changed, or rather the glafs 
produced by the compofition is fo different 
from the chryftal itfelf, that there does not: 
appear to be the leaft advantage in employing 
rock chryftal in forming fuch a compofition 
preferably to flints, even if they could be 
procured at the fame expence, and required 
no greater trouble or labour in their ufe* 

14 C H A P. 
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SECTION X, 

Of doublets, 

r~]T1HR impracticability of imparting tinges 
| to the body of chryftals, while in their 

proper and natural ftate, and the foftnefs of 
glafs, which renders ornaments made of it 
greatly inferior in wear to chryftal, gave in¬ 
ducements to the introduction of colouring the 
furface of chryftal, wrought into a proper form 
in fuch manner that the furfaces of two pieces 
fo coloured being laid together, the effedt might 
appear the fame a$ if the whole fuhftance of 
the chryftal had been tinged. The chryftals 
(and fometimes white tranfparent glafs) fo treat¬ 
ed, were called doublets, and at one time pre¬ 
vailed greatly in life, on account of the advan¬ 
tages, with refpect to wear, fuch doublets had* 
when made of chryftal, over glafs, and the 
brightnefs of the colours which could with 
certainty be given to counterfeit ftones this 
way, when coloured glafs could not be pro¬ 
cured, or at leaft not without a much greater 
expence. Doublets have not indeed the pro¬ 
perty which the others have of bearing to be 
fet tranfparent, as is frequently required in 
drops of ear-rings and other ornaments. But 
when mounted in rings, or ufed in fuch man¬ 
ner that the fides of the pieces where the 
joint is made cannot be infpeded, they have, 

when 
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when formed of chryftal, the title to a pre¬ 
ference to the coloured glafs; and the art of 
managing them is therefore, in fome degree, 
of the fame importance with that of pre¬ 
paring glafs for the counterfeiting gems, and 
is therefore properly an appendix to it, as 
being intirely fubfervient to the fame inten¬ 
tion. The manner of managing doublets is as 
follows. 

Let the chryftal or glafs be firft cut by the 
lapidaries in the manner of a brilliant, except 
that, in this caie, the figure muft be compofed 
from two feparate ftones, or parts of Hones, 
formed in the manner of the upper and under 
parts of a brilliant, if it was divided in an 
horizontal diredion, a little lower than the 
middle. After the two plates of the intended 
Hone are thus cut, and fitted fo exadly that 
no divifion can appear when they are laid 
together, the upper part muft be polifhed 
ready for fetting, and then the colour muft 
be put betwixt the two plates by this method. 

“ Take of Venice or Cyprus turpentine two 
*c fcruples, and add to it one fcruple of the 

grains of maftic, chofen perfectly pure and 
a free from foulnefs, and previoufly pow- 
u dered. Melt them together in a fmall fil— 
u ver or brafs fpoon ladle, or other veffel, 
44 and put to them gradually any of the co- 
** loured fubftances below-mentioned, being 

firft well powdered, ftirripg them together 
ix as the colour is put in, that they may 
u thoroughly commixt. Warm then the 

u doublets 
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u doublets to the fame degree of heat as the 
u melted mixture, and paint the upper fur- 
u face of the lower part, and put the upper 
*4 one inftantly upon it, preffing them to 
s4 each other, but taking care that they may 
44 be conjoined in the mod; perfectly even 
64 manner. When the cement or paint is 
44 quite cold and fet, the redundant part of 
44 it, which has been prefled out of the joint 
44 of the two pieces, fhould be gently fcraped 
44 off the fide, till there be no appearance of 
44 any colour on the outfide of the doublets; 
64 and they fhould then be fkilfully fet, ob~ 
44 ferving to carry the mounting over the 
44 joint, that the upper piece may be 'well 
44 fecured from feparating from the under 
44 one.” 

The colour of the ruby may be heft imi¬ 
tated by mixing a fourth part of carmine with 
feme of the fineft crimfon lake that can be 
procured; which may be be ft made for this 
ptirpofe of Brazil wood, by the procefs given 
in p. 64 of the firft volume of this work. 

The fapphire may be counterfeited by very 
bright Pruflian blue, mixt with a little of the 
above-mentioned crimfon lake, to gi ve it a caff 
of the purple. The Pruflian blue fhould not 
be very deep coloured, or but little of it fhould 
be ufed; for otherwife, it will give a black 
fhade that will be injurious to the luftre of 
the doublets. 

The emerald may be well counterfeited by 
diftill.ed verdigrife, with a little powdered n [ope * 

ell o * 

but 
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but the mixture fhould not be firongly heated, 
nor kept long over the fire after the verdigrife 
is added, for the colour is apt to be foon im¬ 
paired by it. 

The refemblance of the garnet may be made 
by dragon’s blood; which, if it cannot be pro¬ 
cured of fufficient brightnefs, may be helped 
by a very fmall quantity of carmine. 

The vinegar garnet may be imitated with 
great fiiccefs by the orange lake, for which 
the procefs is given in the firft volume of this 
work, page 119. 

The amethyft may be counterfeited by the 
mixture of forne Prulfian blue with the crun¬ 
ion lake ; but the proportions can only be re¬ 
gulated by difcretion, as different parcels of 
the lake and Prulfian blue vary extremely in 
the degree of ftrength of the colour. 

The yellow topazes may be imitated by 
mixing the powdered aloes with a little dra¬ 
gon’s blood, or by good Spanifh anatto; but 
the colour mu ft be very fparingly ufed, or the 
tinge will be too ftrong for the appearance of 
that ftone. 

The chryfolite, hyacinth, vinegar garnet, 
eagle marine, and other inch weaker or more 
diluted colours, may be formed in the fame 
manner, by leffening the proportions of the 
colours, or by compounding them together 
correfpondently to the hue of the ftone to be 
imitated; to which end it is proper to have an 
original ftone, or an exact imitation of one at 
hand, when the mixture is made, in order to 
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the more certain adapting the colours to the 
effeCt defired. When thefe precautions are 
taken, and the operation well conducted, it is 
practicable to bring the doublets to fo near a 
resemblance of the true Stones that even the 
bed judges cannot didinguifh them, when 
well Set, without a peculiar manner of in¬ 
fection. 

Where any kind of lake or Pruffian blue 
is ufed for this purpofe, it is bed to grind or 
levigate it with Spirit of turpentine inftead 
of water, which will prevent its concreting 
again as it dries. The dragon’s blood may be 
levigated with water, but the diddled verdi- 
grife mud be powdered dry. All the fubdances 
ufed as tinges for doublets or foils mud, how¬ 
ever, be powdered as finely as poffihle, the 
brighlnefs of the counterfeit dones for which 
they are ufed depending very greatly on that. 

There is however an eafy method of didin- 
guifiling doublets; which is only to hold them 
betwixt the eye and light in luch poiition that 
the light may pafs through the upper part and 
corners of the done, which will then {hew 
Inch parts to be white, and that there is no 
colour in the body of the done. 

C H A P. 
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C H A P. XI 

Of foils. 

SECT. L Of the general nature and 

preparation of foils. 

101L S are thin plates or leaves of metal 
I J that are put under ftones, or corn politicos 

in imitation of {tones, when they are fet. 
The intention of foils is either to increafe 

the luftre or play of the ftones, or more gene¬ 
rally to improve the colour, by giving an addi¬ 
tional force to the tinge, whether it be natural 
or artificial, by that of a ground of the fame 
hue, which the foil is in this cafe made to be. 

There are confequently two kinds of foils ; 
the one is colourlefs, where the effect of giving 
luftre or play to the ftone is produced by the 
poliih of the fur face, which makes it act as a 
mirror, and, by refledting the light, prevent 
that deadnefs which attends the having a dul¬ 
ler ground under the ftone, and brings it by 
the double refradtion of the light that is caufed, 
nearer to the eftedt of the diajnond. The other 
is coloured with fome pigment or ftain of the 
fame hue as the ftone, or of fome other which 
is intended to modify and change the hue of 
the ftone in fome degree; as, where a yellow 
foil may be put under green, which is too 
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much inclining to the blue, or under crimfon* 
where it is defired to have the appearance 
more orange or fcarlet. 

Foils may be made of copper or tin; and fil¬ 
ver has been fometimes ufed, with which it 
has been advifed, for fome purpofes, to mix 
gold, but the expence of either is needlefs, as 
copper may be made to anfwer the fame end. 

Where coloured foils are wanted, copper 
may therefore be beft ufed, and may be pre¬ 
pared for the purpofe by the following means* 

“ Take copper-plates beaten to a proper 
<c thicknefs, and pais them betwixt a pair of 

fine fteel rollers very elofe fet, and draw 
u them as thin as is poffible to retain a proper 
4e tenacity* Polifla them then with very fine 
tc whiting, or rotten ftone, till they fhine, 
44 and have as much hrightnefs as can be 
<c given them, and they will then be fit to 
u receive the colour.55 

But where the yellow or rather orange co¬ 
lour cf the ground would be injurious to the 
effedt, as in the cafe of purples, or crimfon red, 
the foil fhould be whitened, which may he 
done by filvering it in the following manner. 

iL Take a fmall quantity of filver, and difi- 
<£ folve it in aqua forth, and then put bits of 
*c copper into the folution, and precipitate the 
<c filver; which being thus precipitated, the 
44 fluid mud be poured off, and frelh water ad- 
45 ded to it, to wafli away all the remainder of 

the firft fluid; after which the filver muff be 
u dried. An equal weight of cream cf tartar 

and 
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u and common fait muft then be ground with 
44 it, till the whole be reduced to a very 
44 fine powder; and with this mixture, the 
64 foils, being firft flightly moiftened, muft 
44 be rubbed by the finger, or a bit of linen 
44 rag, till they be of the degree of whitenefs 
4 4 deli red; after which, if it appear to be 
44 wanted, the polifh muft be refrefhed.” 

Inftead of rolling, the more general prac¬ 
tice is, to beat the copper-plates, previouily 
heated, betwixt tw7o flat irons on an anvil, tilt 
they become of the thicknefs required, and 
then to give them an even furface, by a pla- 
nifhing hammer, before they are poliflied ; 
but the ufe of the rollers is much more expe¬ 
ditious and effectual where the quantity de¬ 
manded can defray the expence of purchafmg 
them, with the other neceffary work. 

The tin foils are only ufed in the cafe of 
colourlefs ftones, where quickfilver is em¬ 
ployed; and they may be drawn out by the 
lame rollers, but need not be further polifhed, 
as that effedt is produced by other means in 
this cafe. 

S E C T I O N II. 

Of the colouring foils. 

rT1HERE have been two methods in¬ 
vented for colouring foils, the one by 

tinging the furface of the copper of the co¬ 
ir mu* 
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lour required by means of fmoke; the other1 
by ftaining or painting it with fome pigment 
or other colouring fubftance. The firft is li¬ 
mited only to colours where blue is prevalent, 
and, being troubleiome and uncertain in the 
produdlion, is not, on the whole, fo eligible, 
in any cafe, as the latter ; and I lhall there¬ 
fore omit giving any diredaons for the prac¬ 
tice of it, as all colours defired may be given 
to the foils by the other method ; that is, by 
laying a pig<s<#it or other colouring fubftance 
on the fur face, by means of fome proper 
vehicle that may ferve for fpreading it, and 
fixing it to the copper as a cement. 

The colours ufed for painting foils may be 
tempered with either oil, water rendered duly 
vifcid by gum Arabic, or ftze, or varnifh; and 
as there is no preference of one method to the 
other, but in particular cafes, it is beft to purfue 
all of them, according to the occaftons that 
may be beft ferved. Where deep colours are 
wanted, oil is moft proper, becaufe fome pig¬ 
ments become wholly tranfparent in it, as lake 
or Pruftian blue; but yellow and green may be 
better laid on in vamlfh, as the yellow may be 
had in perfedtion from a tinge wholly diftolved 
in fpirit of wine, in the fame manner as in the 
cafe of laquers; and the moft beautiful green 
is to be produced by diftilled verdigrife, which 
is apt to lofe its colour, and turn black with 
oil. In common cafes, however, any of the 
colours may be, with leaft trouble, laid on 
with ifingiafs ftze, in the fame manner as the 

glazing 
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glazing colours ufed in miniature painting, for 
which ample directions may be found in the 
fir ft volume of this work, from p. 178 to 
p. 186* The manner of ufmg the colours in 
varnifh will be like wife found in p. 190, and 
the following. The beft method therefore of 
adapting foils to ail the feveral purpofes is as 
follows. 

For red, where the ruby is to be imitated* 
carmine, with a little lake ufed in ifmglafs 
fize, or fhell-lac varnifh, is to be employed* 
if the glafs or pane be of a full crimfon 
verging towards the purple; but if the glafs 
incline to the fcarlet, or orange, very bright 
lake (that is not purple) may be ufed alone in 
oil.—For the garnet red, dragon’s blood, dif- 

may be ufed ;■ folved in feed-lac varnifh, 
and for the vinegar-garnet, the orange lake* 
(for the making which directions are given, 
p. 119 of the firit volume of this work) tem¬ 
pered with (hell-lac varnifh, will be found ex¬ 
cellent* 

For the amethvft, lake, with a little Pruf- 
(lari blue, ufed with oil, and very thinly 
fpread on the foil, will completely anfwer the 
end. 

For blue, where a deep colour, or the effedt 
of the fa op hi re is wanted, Pruiiian blue, that 
is not »too’deep, (hould be ufed in oil, and it 
fhould be fpread more or leis thinly on the 
foil, according to the lightnefs or deepnefs of 
which the colour is required to be.—For the 
eagle-marine, common verdktrife, with a little 

ol II. Z Pruffiaa 
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Pruffian blue, tempered in 
may be ufed. 

s. 

£h ell-lac varmfh. 

For yellow, where a full colour is defired* 
the foil may be coloured with yellow laquer, 
laid on as for other purpofes * for which full 
inftructions are given in the iirft volume of this 
work, p. 506; and for the {lighter colour of 
topazes, the burniih and foil itfelf will be 
fufficfently ftrong without any addition. 

For green, where a deep hue is required, 
the chryftals of vetdigrife, tempered in fhell- 
lac varnifh, fhould be ufed ; but where the 
emerald is to he imitated, a little yellow laquer 
fhould be added, to bring the colour to a truer 
rreen, and lefs verging to the blue. 

The hones of more diluted colour, fuch as 
the am e thy ft, topaz, vinegar-garnet, and eagle- 
marine, may be very cheaply imitated by tranf- 
parent white glafs or pafte, even without foils. 
This is to be done by tempering the colours 
above enumerated with turpentine and maftic, 
treated in the manner above directed, p. 329, 
for doublets, and painting the foeket in which 
the counterfeit hone is to be fet with the mix¬ 
ture, as well that as the foeket and hone it¬ 
felf being previonfly heated. In this cafe, 
however, the hone ihould be immediately fet, 
and the foeket doled upon it before the mix¬ 
ture coo! and grow hard. 

The orange lake above-mentioned was in¬ 
vented for this purpofe, in which it has a 
beSutiful efreed:, and was ufed with great fuc- 
cefs by a confiderable manufacturer. The co¬ 

lour 
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lour it produces is that of the vinegar-garnet^ 
which it affords with great brightnefs. 

The colours above diredled to be ufed in 
oil fhould be extremely well ground in oil of 
turpentine, and tempered with old nut or 
poppy oil; or, if time can be given for their 
drying, with ftrong fat oil, prepared as in p. 426 
of the firft volume of this work, diluted with 
fpirit of turpentine, which will gain a find 
polifh of itfelf. 

The colours ufed in varnifh fhould he like- 
wife thoroughly wTeli ground and rnixt; and* 
in the cafe of the dragon’s blood in the feed- 
lac varnifh and^ the laquer, the foils fhould be 
warmed before they are laid on. 

All the mixtures fhould be laid on the foils 
with a broad foft brufh, which muff be paffed 
from one end to the other, and no part fhould 
be croUed, or twice gone over, or, at leaft not 
till the firft coat be dry; when, if the colour 
do not lie ftrong enough, a fecond coat, or 
even a third may be given* 

% 

SECT. 2 
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S E C T I O N III, 

Of foils for chryfials, pebbles, pajle, 

to give the lujlre and play of dia¬ 

monds. 

HfpHE manner of preparing foils, fo as to 
give colonrlefs ftones the greateft de¬ 

gree of play and 1 nitre, is by raifmg fo high a 
polifh or fmoothnefs> on the furface as to give 
them the eiTedt of a mirror, which can only 
be done, in a perfect manner, by the ufe of 
quickfilver applied in the fame general way 
as in the cafe of looking-glafs. The method 
by which it may be beft performed is as fol¬ 
low's. 

u Take leaves of tin, prepared in the fame 
u maimer as for fiivering looking-glaffes, and 

cut thetn into fmall pieces of inch fize as to 
cover the furface of the locket of the ftones 
that are to be fet. Lay three of thefe then 
one upon another, and, having moiftened 
the iniideof the focket with thin gum water, 
arid buffered it to become again fo dry that 
only a flight iiiekinefs remains, put the three 
pieces of leaves, lying on each other, into 
it, and adapt them to the furface in as even 
a manner as poffible. When this is done, 
heat the focket, and fill it with warm quick- 
fiiver, which muff be buffered to continue 

“ in it three or four minutes, and then gently 
“ poured 

u 
<u 

a 
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u poured out. The ftone muft then be thruft 
65 into the focket, and clofed with it, care 
46 having been taken to give inch room for it 
<c that it may enter without ftripping off the 

tin and quickfilver from any part of the far- 
face. The work fhoukl he well doled round . / 
the (lone, to prevent the tin and quickfilver 

€S contained in the focket from being fhaken 
out by any violence.” 
The I uft re of ft ones, fet in this manner,* 

will continue longer than when they are fet 
in the common way., as the cavity round them 
being filled in this manner there will be no 
paffage found for moifiure, which is fo inju¬ 
rious to the wear of (tones treated in any 
other way. 

This kind of foil gives feme luftre to gla(% 
or other iranfparent matter which has little 
of itfelf; but to Hones, or paftes, that have 
feme fhare of play, it gives a moft beautiful 
brilliance. It has been but little pradifed 
hitherto, I fuppofe from an ignorance of the 
manner of doing it; for, indeed, I never heard 
of more than one perfon, who is now gone 
from this country, who performed it to per- 
fedion; hut he gave the ftones a furprizing 
luftre that made them not diftinguifhable from 
diamonds even by day-light. There is never- 
thelefs at prefent one difadvantage attending 
this method as it is now pradifed, which is, 
that it can be .only performed in the cafe of 
Hones with a flat bottom. In confequence of 
which, the role or table diamonds only can 

Z 3 be 
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be imitated by it. But though the manner of 
doing it has not been hitherto difcovered, yet 
it is certainly not impoffible to contrive fome 
way of letting Hones of the cut of brilliants 
in this manner, in which cafe, if any of the 
chryftal ipecies, Inch as thofe called Briftol 
{tones, Kerry Hones, &c. were to be ufed, 
their far greater hardnefs, as well as much 
higher luHre, wThen treated in this way, would 
render them far Inferior to paltes* 

p A R T 
* 



the nature, competition, glazing, 
painting, and gilding of porcelain, 
or China-ware, and the converfion 
of glafs into porcelain. 

C H A P. I. 
r \ 

Of the general nature and manage- 
V O 

ment of norcelain and China-ware. 
1 ' ' 

POrcelain, or China-ware, is formed of 
an artificial fubftance of a middle nature 
betwixt earthen-ware and glafs. It refills 

fufion in the fire, when perfect, equally with 
the fir ft, and bears, in like manner, a fudden 
change with regard to heat and cold; but, at 
the fame time, has, to a certain degree, the 
traafparency, and intirely the clofe and even 
texture of the latter. The principle on which 
the fubftance of China is formed is as follows. 

There are fotne kinds of earths, which 
being expofed to a flrong heat, will, after 
feme time, fufe or melt,’ and acquire the na¬ 
ture of glafs, ‘while there are others that on 
the contrary refill intirely the adtion of heat, 

/j. and 
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and remain unaltered by it, at lead; with re* 

fpedl to that degree which can be applied by 

means of furnaces, or inch artificial fires. The 

■firft of thefe kinds are called vhrefcent earths, 

the others apyrous. Now thefe two kinds 

being mixt together in due proportion, they 

fo operate on each other that a matter, endued 

with the properties above enumerated, is con- 

fequentially produced; for the vitrefcent earth, 

though it is prevented by the other from lique¬ 

fying lb as to become fluid, yet melts to luch 

a degree as to make the parts of the whole 

cohere and gain a femi-tranfparency; but the 

other affords a body, which, not having any 

propenfity to melt, hinders a greater lique¬ 

faction of the whole by abforfaing the fluid 
formed by the other, and gives consequently 

a proper rigidity or ftifrnefs to the whole mafs 

■when hot, and, at the fame time, prevents its 

gaining, when become cold, that vitreous 

grain or texture which would render it more 

tran(parent, as likewife brittle, and apt to 

crack or fly on any hidden change with regard 

to heat or cold. 

The original kind of this ware, manufactured 

in China and Japan, was accordingly formed 

by a competition of two earths; the one vitre- 

fcible, which is called by the Chinefe Petunfe; 

the other apyrous, or refilling the action of 

heat, fo as not to fuffer- itielf to be filled or 

melted by the heat of a furnace, at leaf! with¬ 

out the addition of fome very powerful flux, 

and is called Kaolin. 

The 
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Tiie more perfect imitations of the China- 

ware in Europe have been, in like manner, 

made by the commixture of two kinds of 

earth. But others, where the true compofition 

lias not been underftood, or the proper mate¬ 

rials were not to be procured, have been formed 

of matter prepared by mixing with the earths 

home vitreous or fluxing fubflances. In con- 

fequence of this, the proportion of fuch flux¬ 

ing fubflances not being duly adapted to the 

refiftance of the earth, the wares for the molt 

part, (though feme of them have been very 

white, and of a good confidence while in the 

clayey ftate for working, and capable of fuftain- 

ing the heat of the furnace) have yet not been 

able to bear hot water, when fuddenly poured 

upon them, while they are cold, without crack¬ 

ing or differing a reparation of their parts. 

The qualities of China-ware, when perfectly 

good, are to be very white and tenacious, fo 1 

as not only to bear violence without breaking* 

and ftrike fire with the Reel as flint, but, as is 

faid before, to fuffer boiling water to be pour¬ 

ed on it, while it is itfelf in a cold ftate, with¬ 

out being broken or crackedto have a femi- 

tranfparent appearance;-™to break without 

fhewing any grain in the divided parts, but 

deeming to have in them the even texture of 

glafs;—to fliine on the exterior furface, as if 

a bright polifli had been given to it ; — to be 

completely fit, while the compofition is in 

the ftate of a rnoift pafte, before it he dried or 

baked, to be modelled or call: with the greateft 
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nicety and minutenefs, retaining the figure* 
though wrought into the mo ft thin and Ren¬ 
der partsto dry afterwards, without warp¬ 
ing;—and to undergo at laft the baking or 
burning, without any reparation of the parts, 
or flawing. If the competition, or the ware 
formed of it, he deficient in any of jthefe points, 
they are fo far faulty ; and by examining any 
pieces of China with regard tothofe particulars, 
which relate to the fimthed ware, the compa¬ 
rative or abfolute goodnefs may be eafily dif- 
tingiiiihed. 

The baking or burning China-ware is per- 
formed much in the lame manner as is prac¬ 
ticed by the potters for earthen-ware ; except 
that it is done with more care, and that feme 
expedients are ufed for defending the pieces 
from the injury of the fmoke or duft of the 
furnace, which would deprave the colour, or 
infect the fur face with fpecks. 

The glazing the ware of this kind is a very 
important part of the manufacture of it, and 
has been generally found the moft difficult to 
be performed. It is done by fpreading feme 
foft glafs powdered, or feme fluxing com poll- 
lion, (either mixt with part of the matter, of 
which the ware itfelf is formed, or in feme 
cafes without) on the furfaceof the pieces, and 
melting it there, fo as when cold to make an 
Intire covering with the fmoothnefs and firi 11- 
in g appearance of glafs. As the compofltion 
of the glazing has been generally kept a fe¬ 

rret by thole who have the direction* almoft 
every 
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every different manufactory have employed 
one peculiar to themfe'lves, and few have fuc- 
ceeded in forming fuch as will well anfwer the 
end. This may be feen by examining any 
piece of the ware, even by the naked eye ; 
but more diftinctly with the afliftance of a 
glafs that magnifies largely ; through which 
the fur face will appear covered with, as it 
were, a net-work of an infinite number of 
cracks, (fome of them frequently not fmall) 
that not only impair the poliih, but give 
moreover a caft of greynefs to the colour. 

The painting and gilding China-ware is 
much the fame as in the cafe of enamel, ex« 
cept in fome particulars; as not only the fame 
compofitions for colours ferve equally well for 
both, but the manner of burning or filling 
them is alfo alike, allowing for the difference 
of the figure of the pieces, and the number of 
them generally required to be burnt together. 
On this part of the manufacture, the value of 
the ware in general moftly depends, though 
it is indeed, properly confidered, not a part 
of the art of making China-ware, but an 
auxiliary art employed only for the giving 
additional ornaments to it, being in fact only 
enamel painting applied to this purpofe. 

G A p \ Ac 
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C H A P. II. 

Of the competition for China-ware. • 

H E compofitioo. of the Eaftern or pro 
1 per China-ware, according to accounts 

that have great marks of authenticity, is from 
two earths; one of which is, as was before 
mentioned, vitrefcent, and is called Petunfe\ 

the other a refractory or apyrous earth, and 
called Kaolin, 

Whether the earth called Petunfe is formed 
of the fpar of lead, (as it is improperly called) 
ufed in theDrefden manufacture below fpokea 
of, or whether of flints, or feme fpecies of 
fand, (for experience has (hewn they will 
all anfwer the end, when they have no ting¬ 
ing matter in them, and will calcine to white- 
neis) .is not evident from any information hi¬ 
therto brought to this part of the world. But 
the defeription given of it is, that it is a very 
hard whitifh (tone, or of a grey inclining to 
the green. 

The Kaolin is clearly what we call the 
Mica, which is a foft, laminated, Alining earth, 
breaking into fine flakes with the lead; com- 
prefilon, like the alumen plumofuin, and glit¬ 
tering like fpangles, when rubbed on the hand, 
or any other fmooth iurface. This is of dif¬ 
ferent colours, feme being of the pureft white-# 
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reddifh, and very frequently black. It is found 
in large beds, which appear, as it were, arti¬ 
ficially arched over with ftone, and is either 
not fo frequently to be found as many other 
of the like kinds of earths, or has been unob- 
ferved by the miners when they have met 
with it, perhaps fsom their not knowing' it 
to be of any ufe. It was difcovered in lome 
mountains on the back of Carolina in great 
abundance, whither the proprietors of a work 
near London lent an agent to procure it for 
them; but he neglecting it for other purfuits, 
I believe no quantity has hitherto been brought 
frome thence. I am moreover certain there 
would be no occalion to fetch it from fo great 
a diftance, if they who have occalion For it 
would make diligent enquiry after it in our 
own country, for I have feen home that has 
been found in the Derbvfhire mines. 

The preparation of the Petunfe is by pound¬ 
ing the ftone till it be reduced to a very fine 
powder, and then wafhing it over, to bring 
it to the mo ft impalpable ftate* which is thus 
performed. After the ftone is rendered as fine 
as it can by pounding or grinding, the pow¬ 
der muft be put into a large tub full of water, 

| and, being furred about, the upper part of the 
water muft be laded out into another tub, by 
which means the fin eft particles of the powder 
will be carried into it. The water in the fe- 
cond tub muft be then fuffered to Hand at reft 
ill the powder be fubfided, and as much as 
can be laded off clear muft be put back into 

f In 
»n ie 
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the firft tub, and there being again furred 
about, and loaded with a frefh quantity of the 
inoft fubtle part of the powder, mull be laded 
again into the fecond tub as before, and this 
muft be repeated till none be left in the firft 
tub but the groifer part of the ftone ; which, 
not being of a due finenefs, muft be again 
pounded, and treated as at firft. The fine 
powder, obtained in the fecond tub, muft be 
then freed from the water, by lading'off the 
clear part, and fuffering what remains to ex¬ 
hale, till the matter become of the confiftence 
of foft clay, when if will be fit to be com¬ 
mix t with the Kaolin for life. 

The Kaolin is prepared in the fame manner 
A, -6. 

by wafhing over, but I have feen fpecimens of 
fuch as was fo fine that there was no occasion: 
for this, or any other purification. 

From thefe two mixt together, the clay or' 
pafte is formed; but it is laid, that the pro¬ 
portion of the refpective quantities is made to 
vary accordingly to the intended goodnefs of 
the ware, the belt being made from equal quan* 
titles, and the worft from two of the Kaolin 
to one of the Petunfe. I do not fee, never- 
thelefs, any advantage arifing from this, as at 
the fame time the ware is rendered worfe, no 
having is made, but the contrary efie61 pro¬ 
duced ; for I take it for granted, that the Ka¬ 
olin, or Mica, is every where more fcarce than 
the Petunfe, or vitrefcent earth; and more¬ 
over much more fire, both with refpedc to de¬ 
gree and continuance, is neceffary for the 

compo- 
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compofition, where the proportion of vitrefcent 
earth is fo finalf, than where it is in an equal 
quantity with the apyrous. I am apt there¬ 
fore to believe there has been a miftake or 
omiffion in this part of the account, and that* 
though the proportion of one-third of the 
Kaolin to two-thirds of the Petunfe may be 
right in forming the compofition for the worfe 
kind of China, yet the other two-thirds are 
fupplied by calcined flints, or fome other earth 
more vitrefcent than the Petunfe, which 

, might be procured with much lels labour and 
expence, and at the fame time would require 

:! lefs force and duration of fire, than if the full 
j proportion of Petunfe were ufed. 

The Saxon compofition of the matter of 
I which the China-ware is formed, is greatly 
i fimilar to that of the Eaftern. In the place of 
rf the Petunfe, a ftone is ufed, which is impro-* 
i perly called in the German language bley fpath 
for fpar of lead. It is not a fpar, but of a very 
1 contrary nature, as the fpars are calcarious, 
:|<j that is, will on calcining become lime, while, 
Jon the other hand, this is of a vitrefcent nature* 
ijthough it is faid no fire will fufe it without 
rijfome mixture. This fpar is of a very hard 

texture, and of a light flefh colour, or pale 
whit fill red. It is prepared by pounding and 

ajwafhing over, which may be done by the 
: means above clireded, and is then ready for 
compounding with the Mica. The Mica- is 
employed in the Saxon compofition for the 
‘other ingredient, and is like wife prepared by 

yy (•; n A 1 >-* CV 
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grinding and walking over, when it is notin a 

perfect and pure ftate; but when it is intirely 
free from all foulnefs, it is only tempered with 
water till the texture be thoroughly broken, 
and it be of the confidence of foft clay. 

The two kinds of earth being thus prepared, 
and,in the ftate of a foft pafte* they are to be 
incorporated and intimately commixt together 
in one mafs, which is done by rolling and 
ftirring them well after they are put into the 
fame veffel, and then kneading them, by 
treading with the feet, till a thorough union 
be procured. When the compound mafs is 
thus formed, it is made up into cakes, or 
fquare pieces, and put by layers into cafes of 
wood or ftone, which muft be placed in a 
HiGift lunation, and left for two or three 
months; during which time a kind of putrid 
ferment happens in the mixture, by which 
the parts of the different matter combine and 
form a fubftance with new qualities, not 
found in either of the kinds while feparate. 
This change fhews itfelf by a fetid fmell, and 
a greenifh or biueifh colour, which comes 
upon the whole mafs, and a tenacity or co¬ 
lic lion like that of clay, or the argillaceous 
earths moiftened, which was wanting in the 
matter at its firft mixture. If the time of 
keeping the pafte in this condition be pro¬ 
longed for the fpace of a year or more, it will 
yet improve the qualities of it, but great care 
muft be taken to avoid its becoming dry; 
to prevent which, if there may be occafion, it 

is 
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Is very proper to water it. When, however, 
the above qualities are found in the matter, 
it may be deemed fit for ufe, and veflels or 
other pieces may he wrought of it, without 
any other preparation, unlefs in the cafe below 
excepted. 

There are many other compofitions which 
are, or may be ufed for imitation of the Eaflern 
China-ware ; but it does not appear practi¬ 
cable, from any other inftance already known, 
to produce a matter endued with all the re¬ 
quisite qualities from the commixture of earths 
only without the addition of fome fluxing or 
vitreous body, which may affift in giving 
them that tenacity and tranfparency which is 
neceflfary. The following compoiition how¬ 
ever will produce wares which will have the 
properties of the true China, if they be rightly 

1 managed in the manufacture. 
“ Take of the bell white fand, or calcined 

! u flints, finely powdered, twenty pounds, add 
1 u to it of very white pearl-afhes five pounds, 
|cc of bones, calcined to perfect whitenefs, two 

€C pounds. Temper the whole with gunx 
water, formed by diffolving the gums Arabic 
or Senegal in water/9 
This requires a confiderable force and con- 

jtinuance of heat to bring it to perfection, but 
j will be very white and good when it is pro- 
t perly treated. Where Mica can be obtained, 
it is preferable to the calcined bones, and as 
it will form a pafte of kindly texture for work- 

ling, a weaker gum water will ferve, the ne- 
Vol, IL A a, ceffity 
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ceffity of ufmg which at all in this kind of 
competitions is occasioned only by the want 
of proper cohefieri and tenacity in the palle 
which fuch mixtures make. 

“ Take of the beft white Sand, or calcined 
<c tlints, finely powdered, twenty pounds, of 
u very white tobacco-pipe-clay, or the Ccr- 
u nifh foap rock clay, walked over, five pounds, 
u and of the white ft pearl-aihes four pounds. 

Temper them with a weak gum water.” 
“ Take of the white ft fand, or calcined 

u flints, finely powdered, twenty pounds, of 
u flint, or any other colouriels glafs, powdered 
Ci alfo, ten pounds, and of Mica, or calcined 

bones, two pounds. Temper them with 
4£ gum water Sufficiently Strong to give them 

a due coheiion.” 
There have been feveral Similar eompofitiens 

ufed for the imitation of China-ware in the 
works fee on foot in different parts of Europe* 
and, among the reft, I have Seen at one of 
thole carried on near London, eleven mills at 
work, grinding pieces of the Eaftern China, in 
order, by the addition of fome fluxing or 
vitreous iubftance which might reftore the te¬ 
nacity, to work it over again in the place of 
new matter. The ware commonly produced 
at this manufactory had the characters cor¬ 
respondent to Such a mixture, for it was grey, 
lull of flaws and bubbles, and, from want of 
due tenacity in the palle, wrought in a very 
heavy c!unify manner, especially with regard 
to thofe parts that are to Support the pieces in 

drying. 
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drying. A very oppofite kind is produced in 
another manufactory in the neighbourhood of 
London, for it has great whitenefs, and a tex¬ 
ture that admits of its being modelled or caft 
in the moil delicate manner; hut it is formed 
of a com poll tion fo vitrefcent as to have 
almoft the texture of glafs, and confequently 
to break or crack if boiling water be fuddenly 
poured upon it, which quality renders it unfit 
for any ufes but the making ornamental 
pieces. A later manufactory at Worcefter has 
produced, even at very cheap prices, pieces 
that not only work very light, but which have 
great tenacity, and bear hot water without 
more hazard than the true China-ware. It 
may be hoped therefore that though the works 
at Drefden and St. Vincennes are efteemed the 
only manufactories In Europe, advanced hi¬ 
therto to any degree of perfection, yet as there 
are no particular advantages in the fituation of 
either of them that give them any claim to the 
monopolizing this art, we may fee ourfelves in 
time as much mailers of this as of all the 

I other manufactures duly cultivated and en~ 
; sou raged with us. 

& S E C T, 
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SECTION I. 

Of the manner of formation of veffels? 

figuresy flowersy or other pieces of 

China-ware. 

nijPHE various kinds o-f pieces of China- 
Ml ware are formed by three methods* 

turning, calling, and modelling; the parti¬ 
cular manner of doing which, being the fame 
in this cafe as in others, there will be little 
occahofi to be explicit with regard to it. 

Larger v effete are generally turned in the 
fame manner as is praftifed by the potters for 
ftone or earthen-ware; but where they are in¬ 
tended to be of very nice and accurate figure, 
after they have the general form given to 
them, they are finifhed by putting them into 
proper moulds. 

Figures, as alfo pieces, or ornaments of 
pieces, of the nature of bafs-relief, are com¬ 
monly caft in moulds, which is done in the 
fame way as plaifter of Paris is treated; for 
which directions will be found in the frit 
volume of this work, p. 404; but fome de¬ 
tached parts of ornaments, where no great; 
precifion of form is required, may be belt: 
modelled or worked by the hand. 

Flowers, and other fuch loofe defigns, 
where latitude may be given to the fancy, 
are alfo moil commodioufly modelled on 

wrought 
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wrought with the hand, with the help of 
a fmall ftick flattened at the point, a pair of 
pliers, and a wet fpunge. 

Where the parts of the pieces are very {len¬ 
der and thin, as particularly in the cafe of 
flowers, if the pafte be not of itfelf of a very 
tenacious comiftence, it ftiould be always 
brought to a proper ftate of cohefion by tem¬ 
pering it with gum w~ater; for the want of 
knowing which expedient, I have feen very 
coarfe work done with great labour, and fub- 
je£t to frequent mifcarriages, where the whole 
difficulty might have been eafily furmounted 
by this means. 

*f—■—--— — ■  - , «  ... ■ ■■  -—.— " 'l_ 1 1 r 
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SECTION IX. 

Of the firjl baking or hardening the 

. China-ware. 

pieces being formed according to 
the manner above directed, mull be 

1 gradually dried till they are capable of bearing 
] heat without cracking; and they muft be then 
1 baked for the fir ft time, in order to give them 
a due hardnefs to bear the glazing. This 

shaking is performed in the following manner; 
1 but before we proceed to the further particu¬ 
lars, it is proper to defcribe the apparatus ne- 

ceffary for it. 
A a 3 The 
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The furnace for the baking the China-ware 
may be conftrufted in the fame manner as the 
potters kilns are ufually built, and Wind for 
bricks, with mortar of Windfor loom, cr Stur- 
bridge clay, fhould be employed in its fabrica¬ 
tion, or, where they are not to be procured* 
fiicb bricks and clay as moft referable them in 
their qualities, that is, in their refifiance to 
vitrifying or calcining. The magnitude of this 
furnace muft be according to the quantity of 
ware that is to be baked in it; but it fhould 
not be too fmall, becaufe the body of fire 
may other wife not he fufflcient to produce the 
effe£t. 

The caffettes or coffins in which the pieces 
are put, when placed in the furnace to be 
burnt, are the next material utenfils. They 
fhould be of Sturbridge, or other good potter’s, 
clay, with a third of fand, and are generally 
made of a round form, with a flat bottom ; 
the rim forming the lines being adapted to 
the height of the pieces they are intended to 
contain. They fhould be all of the fame mag¬ 
nitude, as to diameter, that one may ftand on 
the other when they are fei into the furnace, 
in order to their being piled one above another 
as high as the furnace will admit, and a 
cover muft be made for clofmg the uppermoft. 
Thefe caffettes may be beft made by turning, 
or, on occafion, they may be formed in a 
mould. 

The furnace and caffettes being prepared 
the pieces of ware to be baked muft be dif- 

pofcd 
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pofed in the caflettes according to the moil 
advantage as to room* and then as many 
caflettes muft be fet one upon the other in the 
furnace as it will commodiouffly contain, 
leaving (pace for the fire to have free pafiage 
betwixt the piles, and taking care to put the 
cover over the uppermoft caflettes in each 
pile. The mouth of the furnace muft then 
be clofed, and the fire muft be kindled, 
which fhould be of wood, and augmented at 
ftrft by flow degrees; after which it fhould 
be railed fo as to heat the caflettes red hot in 
every part of the furnace, and continued in 
this ftate for twelve or fourteen hours. It 
fhould then be fuffered to extinguifh, and the 
furnace left to cool gradually, and, when little 
or no heat remains, the mouth may he 
opened, and the pieces taken out of the 
caflettes, and they will be in a condition to 
receive the glazing, or to be painted with fucli 
of the colours as are ufed under the glazing. 

SECTION III. 

Of the compofition for5 and manner of 

glazings China-ware. 

rT~1HE glazing of the China-ware, as was 
obferved before, is one of the moil im¬ 

portant and moft difficult operations in the 
A a 4 whole 
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whole art of the manufacture, and is indeed 
the moft imperfectly pradif'ed of any, with 
refpect to that of the original or Eaftern China. 
The method ufed by the Chinefe is however 
faid, on very good authority, to he as follows. 

They take the fineft pieces of the Petunfe, 
and treat them, as is above-mentioned, by 
pounding and walking over; but extrad, by 
repeated walkings over, the very fineft part of 
the powder, which, keeping fo moift with 
the water that the mixture forms a liquid 
mafs, they call the oil of Petunfe; with this 
oil they mix an equal weight of borax; they 
then quench a quantity of quicklime, and 
form layers of that and dried furze, which 
they fet on fire when they have raifed a large 
heap. After the firft heap is burnt to afties, 
they colled; them and the lime, and form 
layers of them again with a frefh quantity of 
the furze, which they burn as before, and 
they repeat this five or fix times. They then 
put the allies and lime into a vefiel with 
water, adding fome borax, in the proportion 
of one pound to a hundred weight of the 
allies, and they wafh over the finer part of 
this mixture, and pour off at laft all the fluid 
from the dregs, which they keep together 
with the folid part waihed over. They mix 
this compofition of lime, afties, and falts, with 
the mixture above-mentioned of an equal- 
quantity of the oil of Petunfe and borax, and 
this compound forms the matter for glazing 
the ware. 

Inftead 
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Inftead of the Petunfe, the fpar of lead ufed 
in the Saxon manufacture may be employed 
for forming a limilar glazing, being treated 
in the lame manner; and it is faid the glazing 
ot the Drefden. China is actually made in the 
fame way. I queftion, however, that faCt, 
and believe the real compofition is a fecret 
which has not hitherto tranfpired. But, if I 
cannot impart the method ufed there with fo 
much authenticity as I could wifh, I will, 
however, communicate one ufed in another 
confiderable manufactory, which excels the 
Drefden in this particular. 

u Take of the fineft white fand, or cal- 
i: cined flints, twenty pounds, of red lead 
u eighteen pounds, of pearl-afhes ten pounds, 
“ and of common fait, decripitated, four 
“ pounds. Having levigated the fand or cal- 
u cined flints and red lead wTel 1 together, and 
';c afterwards mixt them thoroughly with the , 

pearl-afhes and common fait, fule the com- 
46 pound in the manner above directed for 
4C the treatment of glafs, till it be perfectly 
£t vitrified. Then, having feparated the frag- 
44 meats of the pot carefully from it, reduce 
45 it in a flat, agate, or porphyry mortar to 
u an impalpable powder, and then temper it 
u with water to the proper confidence for 

u painting.55 
' When this glazing is to be ufed for any 

emboffed, or other fine work, it fhould be 
mixed with a third of its weight of the fpar 
of lead^ or other vitrefcent earth, ufed in the 
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place of the Petunfe, in the compofition of 
the pafte of which the ware is made, taking 
care that inch earth he formed of the heft 
pieces of the fpar, or other fubftance ufed, 
and that it be rendered of an extremely great 
fmenefs, by wafhing over. The dengn oi 
this addition is to weaken the fluxing powder „ 
of the glazing; which, if ufed alone, would 
run the corners and edges of the fmaller 
parts, and impair the fharpnefs and fpirit of 
the work. It is neceflary, likewife, to pur- 
fue the fame method in the cafe of pieces 
that are to be painted with defigns of a more 
delicate kind; for the glazing, melting other- 
wife again in the burning in the colours, 
would become too fluid, and fpread them 
fo as to take away the effedl of the fine 
touches. 

The compofition for glazing, of which kind 
foever it be, thus prepared and tempered to a 
due confidence, mull be laid on the pieces of 
the ware after the firft baking, and after fuch 
of them as are to be coloured under the glazing 
have been painted. This mu ft be done with 
a proper brufh, or with pencils, if there be 
embofled work or hollows, the greateft care 
being taken to fpread it evenly on every part 
of the furface, and not to fill or load the 
hollow parts, which are very apt to collect 
more than their due proportion from the 
brufh. The glazing compofition fhould be 
laid on the ware of the thicknefs of two fheets 
of writing paper, which, in cafe of nicer kinds 

of 
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of € nibo fled work, is beft done in two or three 
different coats, giving time for the one to be 
nearly dry before the other be laid on. When 
the pieces are thus covered with the matter of 
the glazing, they are ready for the feccnd 
baking or burning. 

SECTION TV, 

Of the fecond baking or burning of the 

China-ware, 

r|PHE pieces of ware being glazed, muft 
fl undergo a fecond baking or burning, 

m order to their due vitrification and harden¬ 
ing ; the firft being only to give them a pro¬ 
per tenacity and firmnefs to bear the laying on 
the glazing. But this operation being per¬ 
formed in a furnace of a different ftrudture 
from the other, and which it is therefore 
proper to defcribe in this place, I fhall give 
diredfions for the conftrudion of it, before I 
proceed to fpeak further of its life. 

This furnace is compofed of four feparate 
cavities, one over the other; the firft of which 
ferves as an afti-hole, and for conveying the 
air to the fuel through the bars ; the fecond 
for a repofitory for the fuel; the third is an 
oven or kiln for receiving the ware that is to 
be burnt; and the laft as a vent for the fmoke, 
in order to preferve a communication with the 

chimney* 
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chimney, and at the fame time fpread the 
flame-and heat equally on all the piles of caf¬ 
fe ttes placed in the cavity under it. In order 
to ereft fuch. a furnace, the following method 
mu ft he purfued ; but the dimenfions of the 
whole furnace may be varied, where there is 
occafion, adhering neverthelefs to the fame 
proportion. 

The ground plan muft be firft marked out, 
of fuch figure and extent that it may allow 
of an oval cavity, of which the larger diameter 
is fix feet, and the lefler four feet and a half, 
furrounded with a proper wall of the thicknefs 
of one brick and a half. The area of this in¬ 
ch) fed fpace being marked out, the ground 
muft be dug away within the circumfcribed 
fpace, till a hole of the fame figure and di¬ 
menfions, and with a level bottom, be made 
of the depth of nine or ten inches below the 
level of the place. In the front of this hole, 
a furrow or trench muft be alfo dug, of about 
a foot wide, and Hoping gradually from the 
level ground of the place to the bottom of the 
hole ; and it fhould alfo be lined at the bot¬ 
tom and fides with bricks or tiles for keeping 
the earth from breaking into it. The founda¬ 
tion of the brick-work muft then be laid, bv 
raifing, within the hole, a wall round the 
ground which circumfcribes it, of the thick¬ 
nefs of one brick and a half, difcontinuing the 
round, neverthelefs, in the part where the 
furrow or trench enters. This wall may be 
built of common bricks, pointed with mortar 

made 
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made of lime and fifted afhes, and may be 
carried up to the height of three or four inches 
above the common level of the ground of 
the place, and then a ftrong frame with iron 
bars, for fupporting the fuel, muft be 5x4 
bearing fufficiently on the brick-work. A 
door and frame muft likewife be placed in 
a proper pofition in the front of the furnace* 
for putting the fuel upon the bars, after 
which, the brick-work may be again pro¬ 
ceeded with, in the fame manner as before* 
till it be a foot or fourteen inches above the 
bars. A roofing fhould be then formed of, as 
it were, feveral arches, fo as to give as much 
opening as poffible into the cavity where the 
caffettes with the ware are to be placed, and at 
the fame time to furnifh a proper flooring for 
fupporting them ; to which end the inequa¬ 
lity of the furface formed by thefe arches on 
their upper fide muft be taken away, by filling 
up the hollow part, till a level be obtained* 
and the flooring fo formed be, as it were, a 
grate of brick-work. The wall of the furnace 
muft then be carried up ten feet, in the fame 
dimenfions and figure as at firft; but this 
part requires only to be ot one brick thick- 
nefs, and muft have an opening in front fin- 
ficiently large to fuffer the caffettes to be put 
in and piled upon each other ; as alio another 
finaller opening for looking into the furnace* 
and taking out fmall pieces, placed within 
reach, to ferve as proofs for examining the 
prog-refs of the operation, in order to judge 

when 
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when it is perfected. This principal cham¬ 
ber, or cavity of the furnace, muft be termi¬ 
nated by a dome of the brick-work, per So-** 
rated in ten or twelve places, to afford fo 
many vents to the fmoke, of which three 
muft be placed in the middle, in a triangular 
Situation. Thefe vents or holes muft have 
regifters or ftoppers of baked clay fitted to 
them, in order that any of them may be 
flopped when the draught of the fire feems 
unequal, and one fide of the furnace has 
more heat than the other. Over this arched 
cavity muft be raffed another of about four or 
five feet in height, which may be formed by 
continuing the oval-figured wall of the furnace, 
and ending it by another dome of brick-work. 
Into this cavity an opening muft be made like 
the mouth of an oven, fufficiently large to ad¬ 
mit of the ftoppers or regifters of the vents or 
openings into it from below being taken out, 
and put in occafionally, by means of a proper 
pair of tongs. In the middle of the dome, the 
chimney muft be formed by carrying up a 
tube or funnel of very flight brick-work, of 
the diameter of about fix inches, and the 
height of about three feet; or, inftead of brick¬ 
work, this tube or funnel may be made of the 
red earthen-ware, which is at prefent fre¬ 
quently applied to fuch purpofes near London, 
and will he a much lefs load to the furnace 
than brick-work, though ever fo flight. A re¬ 
gister, which may be made by a Hiding plate 
of iron, Should alfo be placed at the vent into 

this 
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this chimney, that it may be clofed up, when 
neceffary, and all draught or communication 
betwixt the external air and the furnace pre¬ 
vented. The whole of the furnace above the 
bars for bearing the fuel, except the upper- 
moil dome and the chimney, fliould be built 
of Wind for bricks, and mortar formed of 
Windior loom or Sturbridge clay; or, where 
they are not to be had, of fuch other kinds as * 
will bed bear the force of the heat. And it 
would be a great advantage like wife to point 
the chamber, where the fuel is contained, 
as likewife the arch work and flooring over 
it, with the fire-lute; for the composition and 
treatment of which, directions will be found in 
the hr ft volume of this work, p. 14. 

The manner of baking or burning the China- 
ware in this furnace, is by putting the pieces 
as before mentioned in creffettes, and railing 
piles of the creffettes in the kiln, or principal 
chamber of the furnace, one over another, 
till the furnace be as full as it can well bear 
to be, leaving room for the fire to pais betwixt 
the piles, and play round them, as alfo to 
vent itf’elf properly through the openings of 
the dome at the top. Some fmall pieces muff 
be likewife put in as proofs, which fliould 
be repofited in a creffette that has an opening 
in the fide of it, which muff be placed near 
and oppofite to the opening in the chamber, 
before directed to be made for examining thefe 
proofs. When the whole is thus properly 
adjufted within the furnace, the openings into 

the 
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the principal chamber, as likewife that into the 

upper one for venting the fmoke, mu ft be 

clofed, by walling.up the large one, and lut¬ 

ing a iire-ftone adapted to the figure of them in 

the two fmafter. The fire muft then be kin¬ 

dled, and kept at firft low, increafing it only 

a few degrees for twenty-four hours. After 

this it muft be augmented, from hour to hour, 

till it be railed to the higheft degree that the 

furnace will admit of, and in that ftate it muft 

be continued for fix hours ; by which time, if 

the compofttion of the pafte were good, the 

ware will be vitrified to the proper degree, 

and attain all the qualities above-mentioned to 

be requifite. But to be certain of this, it is 

proper to examine the,proofs; which, if found 

to be fatisfadlory, the fire fhould be fuffered 

to decay; and, after fome hours, all the open¬ 

ings into the furnace, and communications 

with the external air, fhould be effectually 

clofed and flopped up, to prevent the crack¬ 

ing, as well of the caffettes as the ware they 

contain, on their becoming cold. In this con¬ 

dition the furnace fhould remain till the whole 

be perfectly cool ; for which two or three 

days may be allowed. The, ware may be 

then taken out, and will be fit for paint¬ 

ing, where it is intended to be fo ornamented. 

But that there may be a greater certainty 

of fuceefs, it is neceflary, in conducting the 

operation, to obferve attentively whether the 

flame and heat above defcribed fpread them- 

felvcs equally and duly in all the parts of the 

furnace: 
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furnace; and, if one fide appear hotter than 

the other, from an irregular diftributiori of the 

draught of the furnace, one or two of the 

vents, placed in the triangular manner in the 

dome of the chamber, nmft be clofed, that 

the flame may be determined to pafs in a 

greater proportion up the other fide of the fur¬ 

nace; and, if this do not fuffice, fome of the 

other vents may be likewife clofed. It fhould 

be alfo obferved to keep the fire as much as 

poflible of one regular pitch, allowing never-* 

thelefs for the gradual augmentation; as other-*? 

wife, if it be alternately funk and raifed, it 

will be impi'aCticable to form any efi-eCtual con¬ 

jecture with refpeCt to the time required for 

completing the operation. 

f ' SECTION V. \ ; 

Of the painting and gilding the China- 
ware* 

THERE are two methods of treatment 
of the China™ware, with refpeCt to the 

painting ; the firft is, to lay on the colour 

under the glazing; the other, over it. The 

firft is the moft expedite, becaufe it prevents 

the trouble and. expence of a third burning; 

the fecond fully arilwering the purpofe of flux- 

ing the colour. Rut the painting before the 

; glazing be laid, on is only practicable with re- 

Vo L. IL B b fped 
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fpeft to blue, and the brownifh or foul fcarTef 

red, which is feen along with the blue fo fre¬ 

quently in the Oriental China; the other co¬ 
lours being too tender to bear fo long a dura¬ 

tion of heat and the fluxing power of the 

glazing, without flying or fpreading them- 

telves out of their proper bounds. 

The painting, therefore, thus made under 

the glazing, mu ft be performed by laying on 

the colours after the firft baking; and for blue 

may be either fmalt finely levigated, or, foF 

darker teints, zaffer vitrified with borax in the 

following manner,- 44 Take of white fand, or 

calcined flints, three parts, of calcined borax, 

44 of pearl-aihes, and of zaffer each one part. 

44 Grind them welt together, and then fufe 

44 them till the mafs be perfectly vitrified ; 

44 when levigate them a fecond time, and they 

44 will be fit for life.”' For the red, calcined 

iron, or crocus martis, may be ufed; for which 

the beft preparation is given in the firft volume 

of this work, p. 5, under the article Scarlet 
oker, and the calcined iron may be mixt with 

an equal part of any tranfparent white glafs 

reduced to an impalpable powder,- Theie 

colours, as the painting in this cafe is feidom 

intended to be performed with great nicety, 

may be tempered with water, and laid on 

with a pencil, as in other cafes, but as thin¬ 

ly as polfible, becaufe, otherwife, in putting 

on the glazing it will be liable to be fpread, 

and ftain the white near it. 
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The painting, where other colours are ufed, 
feeing laid over the glazing, muft confequently 
be done after the fecond baking; but as there 
is not the leaft difference 
other enamel painting, either with refpect to 
the choice or treatment of the colours, it is an- 
neceffary to enlarge on any particulars here, as 
the whole art of fuch painting is amply ex¬ 
plained in the fir ft volume of this work, under 
that head; only inftead of muffles made in 
the form of coffins, as there directed, which 
are moil proper for fiat pieces, the round 
muffles or caffettes, ufed for the baking the 
China-ware, are tht moft expedient to be 
employed for this purpofe alfo. 

The gilding China-ware is moft performed 
by means of the precipitate of gold made with 
copper, which is tempered with oil of fpike* 
and laid on with a pencil, either before the 
glazing be put on, or along with the colours 
over the glazing, if it be intended to be bur- 
nifht. The more particular explanation of its 
preparation and ufe will be found in p. 374 
of the firft volume of this work, under the 
article of Gilding enamel and glass, as 

may likewise feveral other methods of gilding 
applicable to China-ware, under the lame head* 
When the gilding on China-ware is to be bum 
nifihed, it muft be done, after the laft burning, 
by rubbing with a hurniftier of jafper or agate, 

till a fufficieat polifh be obtained. 

-B b 2 SECT, 
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SECTION VI. 

Of the converfon of gifs into force- 

lain3 according to the method in¬ 

vented by Mr. Raumur. 
H E principal on which the tranf- 

jg formation of glafs to porcelain depends, 
is this; that, as was obferved before, porcelain 
being a glafs imprfectly vitrified, it may be 
produced either by making fuch compofitions 
as will endure heat, and vitrify only to a left 
degree, without a proportionable progrefiion, 
beyond that point, to a more perfeCd ifate; or 
by reducing inch glafs as is perfectly vitrified 
back to that ftate. 

On this principal, Mr. Raumur efiablifhed 
his invention of making porcelain of glafs; 
and on experiment he found; it was practi¬ 
cable as well on the cheapeft kinds, even that 
called the green glads, of which bottles are- 
made, as of the finer. The manner of effect¬ 
ing this change is as foliowts. 

The glafs to be converted into porcelain 
fhonld he firft wrought into veffels, or other 
pieces, by the methods commonly tiled for 
glafs, and when they are To wrought, they 
ihould be put into caifettes, fuch as were be¬ 
fore deferihed, p. 358, for the burning China* 
Along with the pieces of glafs mnft be put a 
mixture of equal parts of plaifter of Paris and 

. ^ V fine 
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fine land, fo as to fill the cafiettes, not leaving 
even the leaft interface or void betwixt any of 
the pieces of glafs. The cafiettes are then to 
have the covers put on them, and are to be 
placed one upon another, as was directed 
p. 359 for the China-ware, if there be more 
than one, and the dimenfions of the furnace 
admit it, and thefe caffettes put into a proper 
furnace, which may be either a common pot¬ 
ter’s kiln, or any other kind where a fimilar 
heat may be given, and there they muff be 
continued for the ufual time given for baking 
pots. After thus burning a due time, and 
that the cafiettes are become cold, the pieces 
may be taken out, but will no longer appear 
to be glafs, but a very beautiful kind of China-, 
which may be afterwards painted, or other- 
wife ornamented in the fame manner as the 

real a 
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Ot tlie preparation of trail fparent and 
coloured glazings tor ftone or 
earthen-ware,. 

N. B. The recipes in Italic are taken from 

Kunckel, being, -as he affirms■, the true, 

glazings ufed at Delft, arid other Dutch 

manufactories* 

Common glazing for any kind of earthen-ware« 

■c- 

<c 

jU 

€4 

e % 

4.4 

u 

€4 

it 
SC 

6.4 

r | TAKE of white fand forty pounds, 
1 of red lead twenty pounds, of pearl- 

afhe-s twenty pounds, and of common fait 
twelve pounds. Powder the land by grind¬ 
ing before it be mixt with the other ingre¬ 
dients, and then grind them together; 
after which calcine them for feme time, 
with a moderate heat, which muft be lets 
than will make them melt and run to 
glafs; and when the mixture is cold, grind 
it to powder again, and, when wanted, 
temper it with water, and it will then he 

fit for ufed’ 
T l-i B b 4 
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The proportions of thefe ingredients may be 

varied occasionally; for where the glazing 

can be fluxed conveniently with a very Strong 

fire, the quantity of fand may be increafed to 

flxty or Seventy pounds, which not only 

renders the glazing Stronger, but makes a 

faving in the expence.' The proportion of 

pearl-afhes, which is the deareSt ingredient, 

may likewife be diminished; or they may be 

wholly omitted where the ware is deiigned 

for very coarie purpofes, and not for domeftic 

ufes, where the lead is very improper, being 

extremely apt to be corroded by acids, and to 

produce a very unwholetome fubftance. On 

this account, where good manufactures are 

eftabliShed, the lead ought to be excluded 

from the composition of rhe glazings, and 

other fluxes tiled in its Stead as in the fol¬ 

lowing recipe. 

"Transparent glaring for any kind of earthen- 

ware prepared without lead\ 

“ Take of white fand forty pounds, of pearl-* 

u aShes twenty-five pounds, and of common 

fait fifteen pounds, calcine them, and pro- 

<c ceed as with the above.35 

Where the expence can be fuffered, this 

glazing may be improved by adding one or 

two pounds of borax, and diminishing the 

pearbaShes in the proportion of fix pounds for 

one pound of the borax added, or ten pounds 

for two; in the latter cafe, two pounds of Sale 

may 
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may be alfo kept out of the compofition. 
rlhe reafon for this change is, that if the com- 
pofition contain fo large a proportion of fait, 
and the glazing be not fluxed for a long time 
after it is laid on the ware, it will be apt to be 
diSolved by boiling water, and peel off, if it 
be expofed to the aCtion of it for any long 
time. 

This glazing may likewife be rendered bet¬ 
ter by the ufe of wood-afhes, inftead of part 
of the pea'rl-afhes ; but it can only be well 
done where the aihes can be procured to be 
burnt till they be white and free from all coal, 
or imperfectly calcined parts of the wood or 
vegetable matter of which they are formed. 
The proportion may then be as follows. 

.More perf eft Iran]parent glazing prepared with 

wood-afhes. 

<l Take of fand forty founds, of wood- 
afhes, perfectly burnt, fifty pounds, of pearl- 

64 afhes ten pounds, and of common fait 
H twelve pounds.55 

This will make an admirable glazing, where 
the afhes are pure, and a ftrong fire can be 
given to flux it when laid on the ware. It 
will be perfectly free from the imperfection of 
the above, and will be very hard and glofly ; 
and where the expence can be allowed, it may 
be made more yielding to the fire by the addi¬ 
tion of borax, in which cafe no alteration 
need be made in the proportion of the other 
ingredients, 

'Preparation 
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Preparation of the maf icat which is ufed by the 

Dutch as the ground of their glazings.. 

u Pake of clean fund one hundred weight * 
u of foda forty four pounds, and of pearl- 
44 a flees thirty pounds. Calcine the mixture P 

The foda not being employed in this country* 
thole who would ufe mafticot muft increafe 
the quantity of pearl~afh.es in an equivalent 
proportion, and therefore feventy pounds 
fliould he employed inilead of the thirty. 
The calcination may be performed in the 
fame manner as was before djredhed for pre¬ 
paring frit, page 275. 

Soda is however fold here under the name 
of Barilla, and may be therefore obtained 
eaiily at a low price. 

Preparation of mafticot for a white glazing* 

“ Take of maficot, prepared as in the pre- 

u ceding, one hundred, pounds, of cal:: of tin 

44 eighty pounds, and of common fait ten pounds. 
Calcine and powder this compoftion three 

44 feveral times P 

The calx of tin is prepared, as has been be¬ 
fore obierved in the firft volume, by thofe who 
make it their bufmefs, and is fold under the 
name of putty. Its goodnefs confifts in its 
whitenefs and its purity; the firft of which is 
eafily diftmguifhed by comparing any parcel 
in queftion with a fpecimen of any that is 

known 
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known to be good. The adulteration of it, 
which is almott conftantly pradlifed by thofe 
who prepare or fell it, may be difcovered with 
certainty by the means taught in the fir ft vo¬ 
lume of this work, p. 282; but the fophiftica- 
tion is not, however, any other way injurious 
to the effect than by occasioning an error of 
proportion in the ingredients of the compofD 
tion. At prefent it is a practice, where the 
molt perfect works of this kind are carried on, 
to add a fmall proportion of zaffer, toftueak 
the yellow hue, and give a truer hue of white. 
The proportion midi depend on the degree of 
yellow tinge. As blue and yellow, however, 
form green, the ufe of equal parts of mag- 
nefia and zaffer vcould be a greater improve¬ 
ment, as appears from the ufe of magnefia in 
white tranfparent glafs for the fame purpofe, 
The quantity of the calx of tin in this recipe, 
which Kunckel has given as one of the white 
glazings ufed at Delft, would be much too 
great for that of the other ingredients, if he 
had really meant what is properly fo called, 
viz. the tin calcined alone to a white fub- 
ftance; but he does not mean the Ample calx 
of tin, but a compofition of calcined lead 
and tin, as the recipe for preparing what 
he calls the calx of tin, fubjoined to that 
above given, evidently fhews \ which recipe 

is as follows. 
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Of the preparation of the calx of tin according 

to KunckeL 
t a * * 

4C Take of lead one hundred pounds, and of 

u tin thirty-three pounds. Calcine them in the 

manner praBifcd by the pottersand they 

produce zahat the Dutch call the fne matter 

u for the 'white gla zing A 

This is at prefent an unneceffary work for 
the potters, as the lead is 'calcined in large 
works under the name of red lead, and fold 
by thofe who, carrying on great concerns, can 
afford it -on much better terms than potters, or 
ethers who ufe it, could make it for their own 
confumption only. 

The tin being likewife, as was above ob- 
fcrved, calcined by thofe who make it their 
particular bufmefs, and have a fuitable ap¬ 
paratus, is much more profitably purchafed 
than prepared in this lfate. The above recipe 
ought therefore, according to the modern 
practice, to hand as follows, ’ 

More explicit recipe for the preparation of ma~ 
ficot for a ‘white glazing. 

1 ' * * * 

u Take of mafticot, prepared as above, one 
u hundred pounds, of red lead fixty pounds, 

oi calcined tin or putty twenty- pounds, and 
u °fi common fait ten pounds. Mix them, 

and calcine and powder the mixture feveral 
times*55 

Another 
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Another preparation of a white glazing, 

u Take too pounds of lead\ and fomewhai 

*4 more than a pound of tin. Calcine the two 

6£ metals till they be reduced to a powder, by 

** the means ufed by the potters. Take then two 

u parts of thefe ajhes, one part of white find\ 

calcined flints, or broke?? white glafs, and 

£i /?;?//’ a pint of common fait. Mix well to- 
a gether the fevcral ingredients, and fet the1 

££ matter to bake in a proper furnace, 
urge it at length to melt A 

The trouble of calcining the tin and lead, 

may be faved here, as well as on the occafions 

above-mentioned, by procuring them already 

reduced to a proper ftate, 

A?iother preparation of a white glazing. 

Take one pound and a half of lead, and 

u one pound of tin. Reduce them to the fate 

c< ry* a calx, and then take of the calcined 

u matter eight parts, and of calcined flint/ 
u and common fait each four parts. Bring. 

44 the mixture by heat to a fate ofl fttflonA 
4 

Another preparation ofl a white glazing* 

u Take of lead three parts, and of tin one 

6£ yu//. Calcine them, and then take ofl this 

“ matter, and of calcined flints and common 

“ yG//, each two parts* Fife them by, the above A 
Another 
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Another preparation of a 'white glazing, 

u Take of lead four pounds, of tin one pound, 

<c Calcine them, and take of the matter eight 

iC parts9 of calcined flints [even parts, and of 

a common fait fourteen parts, Fife them as 

4C //?<? others T 

I lufped: a falfe print with refpedt to the 
fourteen parts of common fait, on account of 
the great excefs of the proportion, and imagine 
it was intended to be only four. 

Preparation of a white glazing which may be 

put upon vejfels of copper. 

u Take of lead four pounds, of tin one pound\ 

°f fdnts four pounds, of common fait one 

u pound, and of Venetian glafs one pound. Melt 

<ti the mixture, and it will be fit for ufe. 
This is according to the expreffion of 

Kunckel, but it mu ft be underftood that 
by the lead and tin is meant red lead and 
the calx of tin, and that the flints muft be 
always calcined. This is called by Kunckel 
a glazing, but, by the application of it to cop¬ 
per, it comes within the notion of enamel* 
and ought to be called white enamel.' 

Another preparation of a white glazing. 

u Take of lead fix pounds, and of tin one 

<c pound\ Calcine them, and take op' the mat-• 
u icr 
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u ter twelve parts, of flints fourteen partsw 

and of common fait eight parts. Fufe them 
64 the othersP 

Preparation of a very flue white glazing* 

ii Pa he of lead two parts, and of tin one 

Calcine them, and take of the matter 

u one part, 0/ flints and common fait each 
44 one part. Fife the mixtureP 

Preparation of an enamel for earthen-ware for 

painting white upon a white ground. 

44 TTh? yf /i;/ quantity, and inclofe i$ 

in clay or loom, 'and put it in a crucible• 
64 Place the crucible in the fire, that the fm 

fiC t-w/j calcine, and then break it. There will 

u be found a calx very white, and when it is 

44 ufled to paint with on a white ground, the 

44 colour will come forth, and be much more 

€* white than that of the grounds' 

This recipe appears very extraordinary; for 
I can by no means believe that tin, thus 
treated, can be all calcined, as the adtion of 
the air, or the prefence of nitre, are equally 
neceffary with heat to that end ; nor does it 
feem probable, if the tin was calcined by this 
means, that it would be a calx of greater 
whitenefs than when calcined by any other 
method, I have inferred it neverthelefs as 
given by Kunckel, who lays immediately be¬ 
low* that he has tried all theft recipes himftlf. 
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or feen them tried by others. If however 
(as I am certain it is not to be produced this 
way) a calx of tin of extraordinary whitenefs 
be wanted for painting on a white glazed 
ground, the tin fhould be calcined by means 
of nitre, for which directions are given p. 283 
of the firft volume of this work; and the calx 
formed by that operation, if rightly managed, 
will be extremely white and fit for the 
purpofe. 

Preparation of a yellow glaring. 

a Take of tin and antimony each two pounds, 
u of lead three pounds; or, according to fotne, 
cc equal quantities of ail the three ingredients. 

Calcine all of them, and put them at laft hi 

u fufion, that they may be vitrified.. This gla%- 

<c i;/y will run very foon, and be of a fine 

<c yellow colour P 

The calcining the tin, lead, and antimony 
together, as feems here directed, would be a 
very tedious operation. The calcined tin, as 
commonly to be procured, and red lead fhould 
therefore be ufed, and the antimony fhould 
be calcined alone. But it is not to be under- 
flood that the antimony is to be calcined for 
this purpoie to whitenefs, or the flate of a 
perfect: calx, which is not eaiily practicable 
without nitre, and, if effected, wrould render 
the antimony incapable of producing any other 
colour than whitenefs. The operation muft 

therefore be performed with a flow fire, by 
roafting, 
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roafting, as it were, the antimony till it lofe 
its metaiiic appearance, and become a greenifh 
powder, as is pra&ifed in the making the 
glafs of antimony* 

Another preparation cf a yellow glazing. 

64 Take jive parts of red lead, two parts of 

u powdered brick, one part of fund.' one part 

44 of any of the preceding white glazings, and 
iC two parts of antimony. This mixture muf 

44 be calcined, and then fifed, and it will give 
Ci a fine yellotv glazing.5 * 

Preparation of a lemon-coloured glazing. 

C£ Take gf red lead three parts, of powdered 

tc bricks that are very red three parts and a 

66 and of antimony one part. Calcine the 

€t mixture day and night, for the fpace of four 

44 z/uju, i/7 the afh-hoie of a glafsAooufe furnace 
a Urge it af /af to fiifion, and it will produce 

C5 T very fine lemon-coloured glazing 

But it is proper to obferve, that the fuccefs 
of the operation depends greatly on the fine- 
nefs of the colour of the bricks that are pow¬ 
dered. Thofe which are of a fine red, and 
very brittle, are the beft; but fiich as are 
grey will not at all anfwer the end. The 
fame attention ihould be had to this matter 

'wherever bricks are ufed in thefe kind of 
preparations. 

Vox, IL Another 
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Another preparation of a yellow glazing. 

44 Take feven parts of the mixture of the 

44 calxes of tin and lead mentioned before in the 

44 recipe for preparing the maficot for a white 

44 glazing. Add one part of antimony, and 

44 ffe them together A 

Another preparation of a yellow glazing. 
* 

44 Take four parts of white glafs, one pari 

44 of antimony, three parts of red lead', and one 

44 part of iron fcalcs. Fufe the mixture A 
V «. 

Another preparation of a yellow glazing. 

44 fixteen pafts of finis, one part of 

44 filings of iron, and twenty-four parts of 

44 litharge. Fife the mixture A 

Preparation of a light yellow glazing. 

44 Take of red lead four parts, e/" antimony 

44 three parts, o/' the mixture of the calxes of 

44 lead and tin before-mentioned, in the prepa- 
44 ration of the maf icot for a white glazing, 

44 eight parts, and of glafs three parts A 

When the red lead and calx of tin are ufed, 
inftead of the mixture of them calcined toge¬ 
ther, as was before advifed, the proportion of 
the ingredients will be, of red lead ten parts, 
of antimony and glafs each three parts, and of 
calcined tin two parts. 

Preparation 
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Preparation of a gold-coloured yellow glazing* 

u Tale of red lead three partsi of antimony 

64 parts, and of faffron of Mars one part• 
Fufe the mixture, and, having powdered the 

u mafs, melt it again, and repeat this opera- 
fcV# to the fourth time, and a fne gold- 

u coloured yellow will be produced,” 

Any preparation of calcined iron may be 
ufed in the place of the faffron of Mars, and 
the repeated fufions and levigations feem not 
neceffary. 

Another preparation of a gold-coloured yellow 

u lead and antimony, each one 

n ounce, and of fcales of iron half an ounce* 
cc Fufe the compofition four or five timesT 

Another preparation of gold-coloured yell w. 
» 

64 Take eight parts of red lead, parts of 

fints, one pari of yellow oker, one part of 

u antimony, <2^// one part of white glafs. Cal- 

; 44 cine and fufe them together, and they will 

cs form a fne gold-coloured yellowT 

\ 
* 

! 
I 

glazing 

C c a Another 
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Another preparation of gold-coloured yellow. 

“ Take of red lead, and of white -flints each 

twelve parts, of flings of iron one part. Fife 

4 4 than twice A 

This glazing will be tran(parent, though 
Kimckel has omitted to intimate it. Care muft 
therefore betaken what ground it be laid upon, 
or it will not anfwer the end of a yellow, 
but combine with that of the ground; and, 
indeed, the body of colour is too weak to 
produce any other than a feint yellowifh caft 
even on a pure white ground. 

Preparation of a green glazing to he laid on a 

, white ground. 

t£ Take of calcined copper one part, and 

u two parts of any of the preceding yellow 

“ glazings. Fife them. twice; but when the 

“ compojition is ufed it muf not be laid on too 

thick, for that would render the colour too 
44 deepP 

Another preparation of a fne green glazing. 

Take of the Bohemian granate one part, 
a of filings of copper one part, of red lead one 

u part, and of Venetian glafs one part. Fife 

u the whole, and it will afford a very fine 
tt green. 



AND COLOURED GLAZINGS, &C. 389 

green. i>?// the mixture may be ufed 'without 
44 being previously meltedP 

Preparation op" a green glazing. 

cc Take , two parts of red lead\ tzvo parts 

u <f Venetian glafs, one part of pilings of copper. 

44 iGy? /Ze mixture, and it will be fit for 

“ ‘ 

Another preparation of a fine green glazing. 

44 Take of white glafs one part, of red lead 

44 and pilings of copper, each one part. Fife 

44 the mixture, and afterwards powder the 

44 mafs. Take of this powder two parts, and- 

44 of Bohemian granate one part, and they will 

•4 produce a very fine green fi 

Another preparation of a fine green glazing« 
1 

44 Take of any of the yellow glazings al- 

44 ready given, and, add to it an equal quantity 
44 of any of the blue glazings given below. 
44 Mix them thoroughly well together by grind- 

44 i/zg, and they will produce a green that will 

44 be bright and good, in proportion to the yellow 

44 and blue ufed for its compoftionP 

This is the readied way of forming greens 
lor every purpofe, as by the choice of the 
kind of yellow and blue, and the variation of 
the proportion of one to the other, all fhades 

G c 3 and 

1 
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and teints of green may be with certainty 
produced. 

Preparation of a fine blue glazing. 

44 Take one pound of red had, two pounds of 

44 powdered flints, two pounds of common fait9 
4C one pound of tartar, calcined till it be almoft 

44 white, half a pound of white glafs gt Venetian 

44 glafs, and half a pound of zaflfer. Fife the 

44 whole mixture, and quench the melted mafs 

44 i/2 water. 7 hen melt and quench the mat- 
44 ter over again, and repeat feveral times the 

44 fame operation. The fame proceeding mufi 

44 adhered to in all the compofitions where the 

44 tartar enters, other wife they would be too 

44 much charged with fait, and the colour prove 

44 not fine, It is proper, moreover, /o calcine 

64 the mixture gently, and night, forty- 
44 hours in a glafs-hoife furnace P 

Another preparation of a blue glazing. 

a Take one pound of tartar, <2 quarter of a 

44 pound of red lead, half an ounce of zoffer^ 

44 and a quarter of a pound of powdered flints. 

44 i7//£ the whole, and proceed in the manner 

44 taught in the preceding recipeP 

a 

Another preparation of a blue glazing. 

44 Take two pounds of lead and tin. Calcine 

them, add five pounds of common fait? 
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ct fve pounds of powderedflints, and of scoffer, 
45 tartar, and Venetian glafs, each one pound1 
€S Proceed as was before directed with regard 

/o the calcination, and afterwards fife the 
44 mixture P 

The red lead and calcined tin may be ufed 
as well as in the former inftances, where they 
are directed to be purpofely calcined. 

Another preparation of blue glassing* 

4C Take of tartar, one part, of common fait 
^ two parts, of flints one part, and of red lead 
*c and scoffer, each one part* Let the treatment 
u be the fame as with the preeedingP 

Preparation of another blue glazing, 

red lead one part, T* fund three 
vC parts, and of .zafler, or, in default of it, blue 
64 enamel, one partP 

Kunckel has directed the fubflitution of the 
blue enamel here for the zaffer, as if the 
eft eft would be the fame, which is an egre¬ 
gious error; for the proportion of zaffer is 
fufficient, or indeed even too great to make 
the deepeft blue that can be produced; 
whereas the fame quantity of the blue enamel, 
fo treated, can only afford a blue glazing fix 
times lighter than its own colour. 

C c 4 Another 
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I 

Another preparation of a blue glazing* 

cc Take one part of red lead,\ three parts op‘ 
u [and, one part of staffer, or, in its fllead, blue 

“ enamel A 

Befides the errors mentioned in the obfer- 
vations on the preceding recipe, this contains 
another, which regards the proportion of 
fand to the red lead; for the quantity of the 
red lead is not a fufficient flux for half the 
quantity of fand; and unlefs fome proportion 
of falts be added, the fand fhould never be 
nfed in a greater proportion than an equal 
weight in thefe compofitions. 

\ 

Another preparation of a bine glazing. 

“ Take two pounds of red lead, and offinis 

u and zapfler each a quarter op' a pound. Grind 

ci the ingredients, and fufe them in the common 

“ manner A 

Another preparation of blue glazing. 

u Take four pounds of red lead, two pounds 

u of flints, and one pound of zapfler. Calcine 

“ andfufe this compofitionA 

Another preparation of a blue glazing. 

“ Take four ounces of red lead, three ounces 

u of powdered flints, one ounce of zapfler, half’ 
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u an ounce of tartar, and one ounce of white 

44 E"afs- Fi fe the mixture, and proceed as with 
u the others™ 

Preparation of a violet-blue glaring. 

44 Take twelve parts of tartar, and an equal 

<4 quantity of fints and zajfer. Proceed as 

44 WL& the above.™ 
There is undoubtedly fome error in this* 

fince no vitrification can be produced by fuch 
a compofition in thefe proportions, 

i . ,1 

Another preparation of a violet-blue glazing. 

44 Take four ounces of tartar, ounces of 

44 red lead, five ounces of powdered fints, and 

44 half a dram of magnefia. Proceed as with 

44 the above.™ 

Preparation of a fine red glazing. 

44 Take three pounds of antimony, three pounds 

u of red lead\ and one pound of rufi of iron. 

44 Grind the whole as fine as pojfible> and then 

44 paint with it.™ 

Another fmilar preparation of a red glazing. 

1 

44 Take two pounds of antimony, three pounds 

u cf red lead, one pound of calcined fafifron 

*4 of Mars. Proceed as with the above.™ 

Another 
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Another preparation of a red glaring yet finer. 

cc Take pieces of white glafs and reduce them 

cc to. an impalpable powder. Take afterwards 

ci vitriol calcined to rednefs, or rather the caput 
u mortuum which is left after the difiillation 

u of the oil of vitriol, Edulcorate the calcined 

cc vitriol, or caput mortuum, by wafbing with 

4t water to free it from the /alts, and then mix 

<c as much of this calcined vitriol as there may 

tc be occafion for with the powdered glafs. By 

this means a very fine red will be obtained\ 

tc that may be ufed for painting, after which the 

44 work mujl be burntP 

The fcarlet oker, which is the fame thing 
with what Kunckel here intends by the cal¬ 
cined vitriol, is the beft of the kind that can 
be ufed for this purpofe, and the manner of 
preparing it, in the mo ft cheap and eafy man¬ 
ner, is taught in the firft volume of this w'ork, 
page 51. But, after all, this colour will be 
only a foul orange red, fuch as is commonly 
found in the old China-ware. 

Preparation of brown purple glassing. 

<c Take ffteen parts of red lead\ eighteen 

parts of powdered flints, one part of mag- 
nefia, and ffteen parts of white glafs. Grind 

u the mixture thoroughly well, and then fife 
u u >3 

a 

Pre-- 
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Preparation of a brown glazing. 

m/ lead and flints, <?cV<?/6 fourteen 

u parts, and of magnefla two parts, and fife 

H them A 

Another preparation of a brown glazing» 

44 Poke of red lead twelve parts, and of 

u magnefla one part. Fufe them, and they will 

a produce a glazing very foft or eafy to be 

u melted A 

1 

Preparation of a brown glazing to be laid 

on a white ground, 

a Take of magnefia two parts, <2//^ of red 

u lead and white glafsy each one part. Fufe the 

a compofltion twice A 

Preparation of an iron-coloured glazing. 

Fake fifteen parts of red lead, fourteen 

44 parts of fand or flints, and five parts of 

a calcined copper. Calcine and fufe the mix- 
“ ten?.” 

The copper muft be only calcined to red- 
nefs, and the fufion mufl be very fhortly con¬ 
tinued, other wife a green, and not iron colour 
will be produced. Indeed I believe it is 
highly difficult to procure fuch a coloured 

glazing by this means. 
Another 
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Another preparation of a glazing like the prc~ 

u Take twelve parts of red lead, f even parts 

u of flints, feven parts of calcined copper. 
u Proceed as with the laflP 

Preparation of a black glazing* 

c‘ Take eight parts of red lead, three parts 
u of iron filings, three parts of calcined 
a copper, and two parts of zaffer. This 
iC mixture, when it is fufed, will produce a 

browm black; but if it be defired to be of a 
u truer black colour, the proportion of zaffer 

muil be increafedo” 

P A R T 



PART VI. 
The method of preparing and mould¬ 

ing papier mache, and whole pa¬ 
per, for the forming boxes, frames, 
feftoons, &c. with the manner of 
making the light Japan-ware. 

C H A P. I. 
1 - ) ' ^ 

Of the preparing and moulding the 
papier mache. 

THE papier mache is paper reduced to 
the confidence of a pulp by boiling and 
beating, till it be of fuch confiftence, 

thatbeingcaftinto a moiftftate in proper moulds, 
it will receive the form or impreffion of the fi¬ 
gure of the mould; and being previoufly com- 
rnixt with fome gummous, or other adhefive 
body, will acquire a confiderable tenacity and 
hardnefs, fo as to retain the figure, and anfwer 
the end of wood turned or carved, or plaifter 

caft into the fame form. 
The paper ufed for making the papier ma¬ 

che may be of any kind, according to the 
nicety required in the work, to which it is ap¬ 

plied. 
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plied. For very coarfe purpofes, brown may 
be employed; and for the moil nice, writing 
paper is heft; and it is not very material whe¬ 
ther the paper be clean or foul, or whether it be 
written or printed upon, or blank, except where 
it might be intended to be only moulded, and 
not coloured, or varniihed afterwards, which 
is feldom the cafe. 

The gum or adhefive body ufed for giving 
the due texture to the papier mache may be 
gum Arabic, glue, or ifinglafs; but for com¬ 
mon purpofes, gum Arabic, or glue are ufed, 
ifinglafs being too dear, and indeed gum Ara¬ 
bic has an advantage over either of the other, 
of not fhrinking near fo much in drying. 

The preparation of the papier mache may 
be as follows. “ Take any quantity of paper 

and boil it in water, birring it about with 
a wooden fpatula, till it become of a pally 

iC fubflance, and appear to have loft its cohe- 
44 lion. Pour off then the water from it, and 

beat it in a mortar, or fuch kind of machine 
as will have the fame efted, till it be a per¬ 
fectly foft and yielding pulp. Prepare in the 
nean-time, a ftrong gum water, by diffolv- 
ing gum Arabic in water; and having preffed 
the greateft part of the water out of the 
pulp, add the gum water to it in fuch pro¬ 
portion that they may produce together 

“ the confidence of a thick fluid. Put them, 
then into a proper veil'd, and boil them 
flowly, till they form a pafte of the right 
confidence for caftmgT The papier ma¬ 

che 

u 

a 
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die will then be ready prepared for working 

with the proper moulds; but the ftiffnefs of 

the pafte may be varied with advantage, ac- ; 

cording to the nature of the work. That in¬ 

tended for pieces where the figure is fimple, 

and has no iharp or emboffed work, requiring 

to be ftiffer ; while the emboffed work, or 

other fuch as has relieved parts, fhould be thin¬ 

ner. The ufing glue or fize inftead of gum' 

Arabic, makes a faving, and will anfwer ex¬ 

tremely well in the cafe of boxes, or any other 

pieces of a fimple or fiat form, becaufe the 

Ihrinking may be allowed for in the figure of 

the moulds; but for emboffed work, or defigns 

where feveral parts muff be joined together, 

the ufe of gum Arabic will be found more 

expedient, as the relative proportions will be 

much better preferved. 

The moulds in which the papier mache is 

caff may be either of plaifter of Paris, or wood, 

, For emboffed work, or defigns of a more com¬ 

plex kind, plaifter is preferable; but for boxes, 

cups, or fimpler forms, the moulds may be 

heft of wood; as fuch will laft for a long 

li time, and not require renewing fo often, from 

f the unavoidable wear, or the injury of a flight 

1 accidental violence, as thofe made of plaifter. 

I But in the choice of moulds, and fubjccts to 

1 which they are applied, regard fhould be had 

d to the figure, with reipeCt to its roimdnefs, or 

| projecting parts; for emboffed work or frames 

8 of any kind, where there are a variety of an- 

4 gles on one fide, and a flat plainnels on the 
other3 

/ • 
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other, are moil expediently managed in plaifter; 
and where there are nice joints, as in the cafe 
of boxes, or where the figure muil be preferved 
on both fides, wood is much more proper* 
The plaifter moulds for calling the papier mache 
mull be made in the fame manner as thofe 
for calling in plaifter, for which ample direc¬ 
tions are given in the firft volume of this work, 
p. 404, and the following ; and the manner 
of calling, likewife, may be the fame as is 
pradtifed for the plaifter, which is alfo ex¬ 
plained there, p. 406. But it is peculiarly 
neceffary, in calling the papier mache, to greafe 
the moulds extremely well, otherwife there 
will be a cohefion betwixt the matter call and 
the moulds, that will be deftrudtive to both. 
Where any fubjedt call is of confiderable ex- 
tenlion, and one lide of it a blank reverfe, as 
in the cafe of bafs-reliefs, and other ornaments 
of that nature, it is ufual to lay flips of whole 
ftrong paper over the papier mache, Inch paper 
being firft well moiftened with gum water, 
or ftrong fize, which is rather better in this 
cafe. This not only makes a faving, but is 
really an advantage to the work, as it adds 
greatly to the ftrength and tenacity, and more 
efpecially preferves it, during the time of its 
drying, from the injuries of a High,ter violence. 
To anlwer this end more effedlually, the paper 
itfelf applied to this purpofe fhould, however, 
be very ftrong, and, where the nature of the 
fubjedt admits of it, laid on feveral times 
doubled. 

The 
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The wooden moulds, which are the moil 
proper fort for forming boxes, cups, or flat 
pieces of any kind, where there is no embofled 
work, mult be made in two parts; or more 
explicitly, there mull be a convex part and a 
concave part; betwixt which a (pace mLift be, 
allowed tor the figure of the fubjeft that is to 
be call. Thefe may heft'made of box, or 
other hard wood tu ned into the proper figure, 
and it is expedient to hav.e two or three final! 
perforations, or holes, through the fubftance 
of the wood of the concave part near the 
middle to let out the fluid when the papier 
m ache is compreffed, to give it the due form* 
The hollow betwixt the convex, and concave 
parts of the mould may be about a feventli 
or eighth part of an inch thick, in the cafe 
of fnuff or dreffing^boxes, or other pieces of 
the like magnitude* but it may be enlarged 
when bigger fiibjedts come in quefti'on. The 
moulds when ftrft tiled fhould be well grealed, 
and placed before a fire, that they may imbibe 
as much as poflible of the greaie, which will 
render the oiling them afterwards, each time 
they are employed, more effectual. 

When the moulds are prepared, the furface 
of the concave or hollow part muff be ipread 
over with the pafte as evenly as poiiible, and, 
as nearly as can be judged, of the thicknefs of 
the hollow betwixt the two parts, and then 
the cover or folid part of the mould muff be 
put over the pafte and compreffed till it be in 
its' proper place. The call being thus made. 

v ox. it 
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it muft be fuffered to remain in the mould 
till it gain a lufficient ftrength and tenacity of 
parts, by drying, to be able to maintain its 
form when taken out; and then, being freed 
from both parts of the mould, it muft be dried, 
and afterwards varnifhed or painted, accord¬ 
ing to the purpofe for which it is deiigned. 

C H A P. II. 

Of the manner of moulding, &c. the 
whole paper for the forming Inuft- 
boxes, cups, See. 

1 H E manner of moulding the whole 
paper is much the fame as that of the 

papier rnache; but it can be only applied ad~ 
vantageoufly to the forming a piece where the 
furface is Hat, and without embofled or raifed 
work, and therefore moulds of wood are pro¬ 
per. The paper employed for this purpofe 
ftiould be the flrongeft brown kind ; the tex¬ 
ture ftiould be equal, and, if any lumps or 
groffer inequalities are found, they ftiould be 
taken off the paper. Being cut into pieces of 
fuch a figure and lize as may be ft fuit the 
form of the mould, it ftiould be then moiftened 
with gum water till it be pliable and foft, , 
but not fo foaked or macerated as to render it 
too weak and tender to bear adapting to the 

form 
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form of the mould. The flips or pieces 
fhould he then laid on the convex or folid 
part of the mould, which fhould be flrft 
well oiled. Each fhould then be brufhed 
over after it is laid on with a pafte of a thin 
confidence, made by boiling flower and water 
for a long time, and adding afterwards about 
two ounces of common frze to a pound of 
the pafte. Other flips mall be afterwards laid 
on the firft in the fame manner, for three 
or four layers, according to the thicknefs and 
ftrength required in the work. When there 
is a due thicknefs of the flips laid on, the 
hollow mould fhould be put over them, and 
preffed down to its proper place* and there 
continued for fome time; after which it may 
be taken off, but the paper muff not be fepa- 
rated from the convex or folid mould till it 
have a fufficient hardnefs to fupport itfelf in 
the form given to it by the mould. Snuff* 
boxes, and fuch other pieces as have lids, or 
are to be made in two parts with joints, muff 
have feparate moulds for the two parts, in the 
manner above directed for the papier mache. 
but cups, faucers, or other fuch pieces, may 
be formed on folid or convex moulds only, 
the exterior furface being rendered even and 
fmooth by dr effing it with an ivory knife, or 
other inftrument of the like kind, and a China 
or other cup already formed may on occaiiori 
ferve for the mould. 

The boxes, cups, &c. formed of whole 
paper, in this manner, ought always to be ai- 

D d a terwards 
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terwards coated with a good varnifh, if they 
be intended either to bear any wear, or to con¬ 
tain any fluid; but, if they be intended only 
for the ornaments of chimney-pieces, or other 
fuch purpofes, they may be painted with fat 
oil tempered with oil of turpentine, and mixed 
with any pigment of the colour that is defined 
to be given them. 

C H A P. III. 

Of the manner of preparing the mat¬ 
ter, and moulding the light Japan- 
ware. 

r I ^AKE faw-duft of fir-wood, and fift off, 
JL by the ufe of two fieves of different 

finenefs, all the moil grofs parts and the 
fmalleft. Melt then equal parts of refill 
and turpentine, with a half-part of bees- 
wax, and put into the melted mixture as 
much of the faw-duft as can be added 

<c without rendering the mafs of a thicker con- 
"c fiftence than can bear to be poured. Stir 
u the faw-duft and melted matter together 
^ till they be thoroughly well mixt, and then 

caft them after in proper moulds. If it he 
u deli red to render the matter harder, a little 

fhe!l-Iac or gum farcocol may be added in 
powder to the mixture; but this fliould not 

44 be 
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iC be done before the faw-duft be well united 
*c with the other ingredients, and the matter 

fhould be kept no longer on the fire after- 
64 wards than may be neceffary for melting 
“ and mixing the {hell-lac or gum fareocol 
u with the reft. The whole of this mixture 
64 fhould be ufed at one time, for it cannot 
45 be brought to a proper ftate for calling, by 
44 being re-heated, without damaging it by 
u burning.’5 

The cups, boxes, or other veffels formed of 
this matter, ought to be caft in double moulds, 
like the papier mache, which may be made 
of wood turned, or of lead, pewter, or other 
metals; but care fhould be always taken to 
greafe the moulds very carefully; or other- 
wife this matter, being very adhefive, will glue 
the parts together, fo that they cannot be fe- 
parated without difficulty. The cups formed 
of this matter may be made thin, as it is very 
tenacious, and they will be extremely light. 

This compofition is, not fuperior to the papier 
mache, or the whole paper, for making fnuff- 
boxes, or other fuch pieces as are not to contain 
fluids; but for cups, faucers, and fuch veffels 
as are required to bear moifture, it is far pre¬ 
ferable ; and, when varnifhed in a proper 
manner, is more elegant than China, with the 
advantage, from its lightnefs, of not heating 
fo as to burn the lips, as veffels of heavier 

matter are fubjedi to do, 

D cl % C H A l\ 
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C H A P. IV. 

Of the painting, gilding, and varnifli^ 
irig the fnuff-boxes, cups, &c* 
formed of the papier mache, the 
whole paper, or faw-duft. 

Hpr1 H E manner of painting the fnuff- 
| boxes, or other fuch pieces, formed 

of the papier mache, the whole paper or law- 
dull may be the fame as in other japanned 
work for which directions are given in the 
firft volume of this work; but where it is 
delired that they fhould bear much rubbing 
and wear, the ufe of the fhell-lac varnifh, as 
a vehicle for the colours, managed according 
to the method defcribed in the firft volume of 
this work^ is much the moft effectual. The 
painting in oil, or in the varnifh compounded 
of oil, and the fandarac or maftic, according 
to the directions in the firft volume of this 
work, p. 230, is however more eafy and ex¬ 
peditious, where the durablenefs of the work 
is not of great moment; but the colours fhould 
in that cafe be tempered thin, that they may 
be laid on fo as not to raife any inequality iti 
the furface, to prevent the varnifh laid over 
them from taking a proper polifh. 

In the French manner of japanning the 
papier mache, the old method is purfued of 
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laying a ground under the colours and varnifb. 
of whiting and fize; but in the Birmingham, 
manufacture of the fame articles, this is omit*** 
ed, and very advantageoufly with refpeCl to 
the durablenefs of the pieces; for the coats 
of colour and varnifh are apt to crack with any 
violence, on account of their not having a 
firm and tenacious fubftance under them; and 
this occahons their peeling, and buffering large 
flakes to feparate from the ground, when the 
leaft impreftion or crack has been made on 
the edges, or any other part. The different 
treatment of japanned work under either of 
thefe methods, with a more particular account 
of their nature, and the reafon why the Eng- 
lifh and French manufactures differ in this 
particular, are fo explicitly touched upon in 
p. 481 of the firft volume of this work, that 
it is needlefs to enlarge further on them here. 

The varnifh employed for the pieces formed 
of papier mache, whole paper, or faw-duft, 
may be likewife the fame as in any other kind 
of japanned work; for which direClions will 
he found p. 494 of the firft volume of this 
%vork. The moft durable is the feed-lac var- 
nifh, which may he either that made of the 
pickt grains, for which the recipe is given, 
p. 487 of the firft volume of this work, the 

common kind, as in p. 497’ or ckeaPer 
fort, as in p. 487, according to the occafion. 
But for the pieces that are not fubjeff to much 
rubbipg or violence, the blorentine varnifh 
given in this volume, p. 91, may be employed, 

D d 4 as 
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as it is both cheaper, and faves the labour of 
poli thing. 

The gilding may be alfo performed by the 
fame means as are tiled for other japan work, 
which are taught in the firft volume of this 
work, p. 501 ; but where the whole is gilt 
for a ground to the painting, the gold iize 
fhould be diluted copioufiy with oil oi turpen-? 
tine, and laid on as thin as poffible. 

When the painting, varnifhirig, gilding, &c. 
is performed, it is proper in all cafes, where 
great firmnefs and hardnefs of the varnifh is 
required, to hake the pieces in a proper ftove, 
beginning with a gentle heat, and increafmg 
the degree to the greateft that can be given 
without changing the colour of the varnifh, 
or the painting, by burning them. But this 
is more particularly requilite in the cafe of cups 
and faucers made of the whole paper, or faw-.- 
dull, which are to bear hot water; for there 
baking them a confiderable time, in a ttrong 
heat, renders the varnifh proof againft any 
injury that could be done to it, even by boil¬ 
ing water. 

The true japan black laquer (vrfiich is now 
frequently brought from China) has been 
fometimes ufed for the varnifhing fnuff-boxes, 
cups, and all fuch pieces made of the paper 
or faw-duft. But this laquer, being the con¬ 
creted juice of the toxicodendron tree, its 
poifonous qualities are almoft conftantly fatal 
to thole who work with it for any length of 
time, and fometimes even on very flight inter¬ 

meddling 
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meddling with it. Such a momentous incon¬ 
venience, together with the teciioufnefs of dif- 
patching the work, on account of its great 
tardineis in drying, being extremely good rea- 
fons againft its ule, it is much more advife- 
able to employ the common kinds of varnifh, 
which, when managed judicioufly, may be 
rendered nearly both as beautiful and durable, 
without either the danger or the difficulty at¬ 
tending the other. 

When the true Japan varnifh is however 
ufed, all heat muft be avoided; for, contrary 
to the nature of mold other fubftances of the 
fame kind, this dries held when mold expofed 
to moifdure, and can indeed only be brought 
to a proper idate of hardnefs by keeping it in 
fome place which is either naturally damp 
or made fo artificially* 

A P P E N- 
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CONTAINING 

Several fupplemental articles, belong-* 
ing in fome manner to heads before 
treated of, either in the firft or fe-» 
cond volumes. 
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APPENDIX. 

Of the method of preparing and co¬ 
marbled paper. 

THERE are feveral kinds of marbled 
paper, but the principal difference of 
them lies in the forms in which the 

colours are laid on the ground, fome being 
difpofed in whirles or circumvolutions, fome 
in waving jagged lengths, and others only in 
fpots of a roundifh or oval figure. The general 
manner of managing each kind is neverthelefs 
the fame, being the dipping the paper in a 
folution of gum tragacanth, (or, as it is com¬ 
monly called, gum dragon) over which the 
colours, previoufly prepared with ox-gall and 
ipirit of wine, are fir ft fpread. 

The peculiar apparatus neceffary for this 
purpofe is a trough for containing the gum. 
tragacanth and the colours, a comb or quill 
for difpofing them in the figure ufuallychofen* 
and a burnifhing ftone for polifbing the paper. 
The trough may be of any kind of wood, and 
muft be fome what larger than the (beets of 

paper 
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paper for marbling which it is to be em¬ 
ployed; but the Tides of it need only rife 
about two inches above the bottom, for, by 
making it thus fhallow, a lei's quantity of the 
folution of the gum will ferve to fill it* The 
comb may be alfo of wood, and five inches in 
length, but fhould have brafs teeth, which 
may be about two inches long, and placed at 
about a quarter of an inch diftance from each 
other. The burnifliing ftonh may be of 
jafper or agate, but as thofe ftones are very 
dear, when of fufficient largenefs, marble or 
glafs may be ufed, provided their furface be 
|>olifhed to a great degree of fmoothnefs* 

Thefe implements being prepared, the fo¬ 
lution of gum tragacanth muft: be made* 
by putting a fufficient proportion of the gum, 
which fhould be white and clear from all 
foulnefles, into clean water, and letting it re¬ 
main there a day or two, frequently breaking 
the lumps and ftirring it till the whole fhall 
appear diffolved and equally mixt with the 
water. The confiftence of the folution fhould 
be nearly that of ftrong gum water ufed in 
miniature painting; and, if it appear thicker, 
water muft be added, or, if thinner, more of 
the gum. When the folution is thus brought 
to a due ftate, it muft be pafled through a 
linen cloth, and being then put into the trough, 
it will be ready to receive the colours. 

The colours employed for red are carmine, 
lake, role-pink, vermilion, and red lead; but 
the two laft are too hard and glaring, unlefs 

they 
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they he mixt with rofe-pink, or lake, to bring 
them to a fofter caft; and with refpedt to the 
carmine and lake, they are too dear for com¬ 
mon purpofes;—for blue, Pruffian blue and 
verditer may be ufed;—for yellow, Dutch 
pink and yellow oker may be employed;—* 
for green, verdigrife, a mixture of Dutch pink 
and Pruffian blue, or verditer, in different 
proportions;—-for orange, the orange lake, as 
directed to be prepared page 119 of the firft 
volume of this work, or a mixture of vermi¬ 
lion, or red lead, with Dutch pink;-—for 
purple, rofe-pink and Pruffian blue. 

Thefe feveral colours ffiould be ground with 
fpirit of wine till they be of a proper fine-* 
nefs, and then at the time of ufing them a 
little hill-gall, or, in default of it, the gall of 
a beaft ffiould be added, by grinding them 
over again with it. The proper proportion of 
the gall muff be found by trying them, for 
there muff be juft fo much as will fuffer the 
fpots of colour, when fprinkled on the folu- 
tion of the gum tragacanth, to join together, 
without intermixing or running into each 
other. 

When every thing is thus prepared, the fo- 
lution of the gum tragacanth mud be poured 
into the trough, and the colours, being in a 
feparate pot, with a pencil appropriated to 
each, muft he fprinkled on the fur face of 
the folution, by fnaking the pencil, charged 
with its proper colour over it ; and this 
muft be done with the feveral kinds of co¬ 

lour 
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lour defined till the furface be wholly co¬ 
vered. 

Where the marbling is propofed to be in fpots 
of a fimple form, nothing more is neceffary, 
but where the whirles or fnail-fhell figures are 
wanted, they muft be made by means of a 
goofe-quill, which muft be put among the 
•fpots to turn them about till the eff ect be pro¬ 
duced. The waving jagged lengths muft be 
made by means of the comb above defcribed, 
.which muft be puffed through the colours from, 
one end of the trough to the other, and will 
give them that appearance; but if they be de¬ 
fined to be pointed both ways, the comb muft 

. be again paffed through the trough in a contrary 
direction; or if fbme of the whirles or fnail- 
fhell figures be required to be added, they may 
he yet made by the means before directed. 

The paper fhouid be previoufly prepared for 
receiving the colours by dipping it over-night in 
water, and laying the fheets on each other with 
a weight over them, in the fame manner as was 
before defcribed in p. 197, in the cafe of paper 
to be imprinted by copper-plates. The whole be¬ 
ing thus ready, the paper muft be held by two eor- 
Hers,and laid in the rnoft gentle and even manner 
on the folution covered with the colours, and 
there lbftly preffed with the hand, that it may 
bear every where on the folution; after which, it 
muft be railed and taken off with the fame care, 
and then hung to dry crofs a proper cord, luIn¬ 
tended near at hand for that purpofe, and in that 
ftate it muft continue till it be perfectly dry; 

it 
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It then remains only to give the paper a proper 
polifh, in order to which it is firft rubbed with 
a. little fbap, and then null be thoroughly 
fmoothed by the glafs polhhers, fuch as are 
ufed for linen, and called the calender glailes; 
after which it fhould be again rubbed by a 
b'urnifher of jafper or agate ; or, in default of 
them, of glafs ground to the higheft 'polifh; 
for on the perfect polifh of the paper depends, 
in a great degree, its beauty and value. 

Gold or filver powders may be ufed, where 
defired, along with the colours, and require 
only the fame treatment as them; except that 
they muff be firft tempered with gum water. 

Method of taking off paintings in o!l> 
from the cloth or wood on which 
they were originally done* andtranfo 
ferring them intire* and without 
damage to new pieces* 

H E art of removing paintings in oil 
I from the cloth or wood on which they 

are originally done, and transferring them to 
new grounds of either kind of fubftance, is 
of very great ufe. Not only pi eh ires may be 
preferved, where the canvas is fo decayed and 
damaged that they would otherwife fall to 
pieces, but paintings on cielings or wainfcot, 
which, when taken away from the places where 
.Vol, II. E e they 
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they were originally placed, would have little 
value, maybe conveyed to cloths; and, by being 
thus brought to the Rate of other pkdures, be¬ 
came of equal worth with thofe painted origi¬ 
nally on canvas. The manner in which this 
is done is, by four fucceffive operations. The 
iirft is, the cementing the face of the picture 
to a new cloth, by means of fuch a Rib Ranee 
as will admit of being afterwards diffolved in 
water, in order to its being taken off. The 
fecond is, by deftroying the texture of the old 
cloth, by means of a proper corroding fluid, in 
fuch manner that it may be feparated from, 
the painting, and the making fuch preparation 
accordingly. The third is, the cementing a 
new cloth to the painting, in the place of the 
old one now taken away. The fourth is, the 
corroding, and fubfequently taking away, the 
•cloth cemented to the face of the pkffure, and 
the cleanfmg away the cement, or any re¬ 
mains of the cloth, by water, which, diflolving 
the cement, renders it capable of being rubbed 
off from the face of the picture. The parti¬ 
cular method of performing thefe feveral ope¬ 
rations is as follows. 

Let the decayed pidlure be cleanfed from all 
greafe that may be on its furface, which may 
be done by rubbing it very gently with crumb 
of ftale bread, and then wiping it with a very 
fine foft linen cloth. It mint then be laid 
with the face downwards, on a fmooth table 
covered with fan paper, or the India paper, and 
the cloth on the reverfe muff be wre!l foaked 

with 
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With boiling water, fpread upon it by means 
of a fpunge, till it appear perfectly foft and 
pliable. The picture is then to be turned with 
the face upwards, and, being ftretched in the 
moft even and flat manner on the table, mud 
be pinned down to it in that ftate, by nails 
driven in through the edge, at proper diftances 
from each other. A quantity of glue fhould 
be then melted and drained through a flannel 
doth, to prevent any gravel or other impurities 
from lurking in it, and, when it is a little 
ftiffened, a part of it fhould be fpread on a li¬ 
nen cloth, of the fize of the painting, where 
it fhould be differed to fet and dry, and then 
another coat put over it. When this is be-' 
come ftiff alfo, the glue fhould be again heated* 
and while it remains of inch heat as to be 

| eafily fpread, it fhould be laid over the face 
I of the pidure, and the linen cloth, on which 
.the glue was before fpread, immediately put 
over it in the moft even manner, and nailed 
down to the pi dure and table at the edge 
jlikewife. The glue fhould not be tiled boil¬ 
ing hot, as that would hazard feme of the 
more delicate colours of the painting; and 
the linen cloth fhould be fine and half worn, 
that it may be the fofter, and lie the flatter on 
the furface of the pidure; in order to which 
it is proper to heat it till the glue be foil and 

i|pliable before it be laid on, and to comprefs 
peach part gently with a ball formed of a linen 
I'ag tied round with thread. The table, with 
die pidure, cloth, &c. nailed down to it in 

E e 2 this 
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this ftate, fhould be then expofed to the heat 
of the fan, in a place where it may be fecured 
from rain, and there continued till the glue 
be perfectly dry and hard, at which time the 
nails ihould be drawn, and the pidure and 
linen cloth taken off from the table. The 
pidure muff now be again turned with the 
face downwards, and ftretched and nailed to 
the table as before, and a border of wax muff 
be raffed' round the edge, in the fame manner 
as is direded for the copper-plates, p. 165, 
forming as it were a ihallow trough with the 
furface of the pidure ; into which trough 
Ihould be poured a proper corroding fluid 
to eat and deftroy the threads of the orb- 

J 

ginal canvas or cloth of the pidure. The 
corroding fluid ufed for this purpofe may 
be either of oil of vitriol, aqua forth, or fpirit 
of fait; but the laft is preferable, as it will 
more effedually deftroy the thread, when 
it is fo weakened by the admixture of water 
as not to have any effed on the oil of the 
•painting. Whichever is ufed, it is necef- 
iary they fhould be properly diluted with 
water ; to find the due proportion of which,, 
it is expedient to make feme previous trials,,, 
and when they are found to be of fuchi 
ftrength as to deftroy the texture of the. 
thread without difcolouring it, they are ini 
the due ftate. When the corroding fluid has 
done its office, a paffage muft be made through 
the border of wax at one end of it, and the. 
fluid muft be poured off, by inclining the: 

table: 
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table in the requiflte manner; and. the re¬ 
maining part mull be waflied away, by putting 
repeated quantities of frelh water upon the 
doth. The threads of the cloth muft then be 
carefully picked out till the whole be taken 
away ; but if any part be found to adhere, 
all kind of violence, even in the leaft degree, 
mud; be avoided in removing them; inftead 
of which, they fhculd be again touched, by 
means of a pencil, with the corrofive fluid 
lefs diluted than before, till they will readily 
come off from the paint. The reverie fur- 
face of the painting being thus wholly freed 
from the old cloth, muft be then well waflied 
with water, by means of a fpunge, till the cor¬ 
roding fluid employed be thoroughly cleanfed 
away ; when being wiped with a foft fpunge, 
till all the moifture that may be collected by 
that means be taken off, it muft be left till it 
be perfedUy dry. In the mean-time a new 
piece of canvas muft be cut of the fize of the 
painting which now remains cemented to the 
linen cloth put on the face of it; then the 
reverie of the painting being dry, and fpread 
over by fome hot glue, purified as before, and 
melted with a little brandy or fpirit of wine, 
the new canvas muft be laid on it, in the moft 
even manner, while the glue yet remains hot, 
and fettled to it by compreffion, which may 
be performed by thick plates of lead, or flat 
pieces of poliihed marble. Great care fhould 
however be taken in the laying them on, to 
prevent the edge from cutting or bruifing the 
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paint, as alfo, during the fetting of the glue, 
to take them off, and wipe them at proper 
intervals, to prevent their adhering to the 
cloth by means of the glue, which may be 
prefled through it. The lead or Qiarble, by 
which the compreffure is made, being re¬ 
moved when the glue is fet, the cloth muft be 
kept in the fame hate till the glue be perfectly 
dry and hard. Then the whole muft be again 
turned with the other fide upwards, and the 
border of wax being replaced, the linen cloth 
on the face of the painting muft be deftroyed 
by means of the corroding fluid, in the fame 
manner as the canvas was before; but greater 
care muft be taken with refpedt to the ftrength 
of the corroding matter, and in the picking out 
the threads of the cloth, becaufe the face of the 
painting is defended only by the coat of glue 
which cemented the linen cloth to it. The 
painting muft then be freed from the glue, by 
wafhing it with hot water, fpread and rubbed 
on the furface by a fpunge, which fhould be 
cleanfed frequently during the operation by 
dipping and fqueezing it in clean water. The 
painting may afterwards be varniihed as a new 
picfture; and, if the operation be well con-* 
dudted, it will be transferred to the new cloth 
in a perfect ftate. 

When the painting is originally on wood, it 
muft he firft detached from the deling or 
wainfcot where it was hxed, and the furface 
of it covered with a linen cloth, .cemented 
to it by means of glue, in the manner before 

directed 
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directed for the paintings on canvas. A pro¬ 
per table being then provided, and overfpread . 
with a blanket, or thinner woollen cloth, if laid 
feveral doubles, the painting muft be laid upon 
it with the face downwards, and fixed Heady, 
and the boards or wood on which it was done 
muft be planed away, till the fhell remain as 
thin as it can be made, without damaging the 
paint under it. The proceedings muft after¬ 
wards he the fame as was before praCtifed in 
the cafe of the paintings on canvas, till that 
on the yvood he in like manner transferred to 
a cloth or canvas. 

The whole of the above operation muft he 
managed with the greateft care, otherwiie the 
painting will receive fome damage; and fo 
much nicety is required in the corrdfion, and 
taking off the threads of the cloth, that it can. 
fcarcely be performed rightly but by Inch as 
have had fome experience in. the matter. It 
is proper, therefore, for any perfon who would 
praCtife it in the tale of valuable paintings, to 
try it firft with fome old pictures of little va¬ 
lue, till they find they have the right method 
of proceeding; and even then in fome in- 
ftances, where the coats of paint lie very thin 
on the cloth, it is fcarcely practicable without 
mifcarriage. But, as in the cafe of pictures 
greatly decayed, or paintings on wood*taken 
from buildings that do not admit of being 
commodioufly * replaced elfewhere, there can 
be no great lofs, if a failure fhould happen ; 
and a co.nfiderable advantage may accrue, if 

E e 4 the 
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the experiment fucceed, for which there is a, 
good chance, if the operation be properly con^ 
ducted, and the fubjeft favourable. It is very 
well worth while to make the trial. 

The original recipe for the making 
Pruflian btue, as publifhed by Dr, 
Woodward. 
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nr AKE any quantity of blood, and 
evaporate it to drynefs, continuing 

the heat till it become black, but avoiding 
the burning any part of it to allies. Pow¬ 
der the dry matter, and mix it thoroughly 
with an equal weight of pearl-afhes, and 
calcine the mixture in an iron pot or cru¬ 
cible, on which a cover is put.1- The calcina-* 
lion muft be continued fo long as the mat¬ 
ter emits any flame, the fire being raifed ta 
a confiderable degree of heat at the end of 
the operation, and the matter muft be then 
powdered, and put, while -yet hot, into 
twelve times its weight of water, which 
muft be again fet on the fire to boil for 
the fpace of three quarters of an hour, or 
more. The fluid muft then be filtered off 
through a thin flannel bag, from the part 
remaining undiffolved ; through which re¬ 
maining part frefh water fhould be pa (Ted, 
before it be taken out of the filtering bag, 

44 tQ 
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u to extrad as much as poffible of the folu- 
“ tion; and the water, thus palled through, 
4* ill011 Id be added to the quantity before fil— 

tered; after which, what is retained in the 
44 bag may be thrown away. In the mean- 
<4 time a folution fhoiild be made of allum 

and copperas calcined to whitenefs, in the 
44 proportion of two pounds of the allum, and 
a two ounces of the calcined vitriol, to each 
44 pound of the pearl-afhes ufed with the 
44 blood, which folution muft be made by 
64 boiling the allum and copperas in five times 
<4 their weight of water, and then filtering 
€t them through flannel or paper, where great 
44 nicety is required. When the folution of 
a the allum and copperas is thus prepared, 
i4 it muft be added to the lixivium filtered 
i4 off from the calcined blood and pearl- 
a afhes, from which mixture, the precipi- 
44 tation of a blackiih green matter will foon 
£4 enfue. After the precipitated matter has 
44 fubTided to the bottom of the vefiel, and 
44 the fluid appears clear over it, feparate it 
44 from the green fediment, firft by pouring 
44 off all that will run clear out of the vefiel, 
4 4 and afterwards by {training off the re- 
44 mainder, and then put the green matter 
u again into a veffel that will contain as much 
44 fluid as it was before mixt with. Add fpi- 
44 rit of fait to it afterwards, in the proportion 
44 of fix ounces to every pound of the pearl- 
44 allies ufed, and the green matter will then 

foon appear to be converted into a beau- 

44 tiful 

6 f 

* * 



4%6 A P P E N D I X. 
u tifal blue. Water muft then be added to 
u wafh ofF the fpirit of fait, which muft be 
u renewed feveral times till it come off per*- 
65 fedtly fweet, and the laft quantity muft 
u then be ftrained off, and the blue iediment 
u dried in lumps of a moderate flze. The 
u produce will be about three ounces for every 

pound of the pearl-afhes employed.5* 
This recipe was omitted in the firft part of 

this work for want of room, and another in¬ 
fer ted, where the proportions of the ingre¬ 
dients are more accurately adapted to each 
other, in order to make a faving in the ex-? 
pence. But this recipe .will produce an equally 
line colour, and if the produce be deli red to 
be made either of a lighter or darker hue, it 
may be done by increafing the proportion of 
the pearl-afhes to the blood to give a lighter 
kind, or the fpirit of fait to the pearl-afhes to 
give a deeper kind; but the quantity will iu 
the latter cafe be proportionably diminifhed. 

The ftraining or filtering the lixivium 
through flannel is not fo good a method as the 
doing it through paper, efpecially where the 
colour is wanted of a very great brightneis and 
purity, and the water is heft feparated from the 
great iediment firft produced, and afterwards 
from the blue one by the fame means; but 
in thefe cales a fine linen cloth much worn, 
though whole, fhould be laid over the paper. 
The colour, when reduced to a proper con- 
fiftence, may be laid on chalk-ftoncs to dry, 
and a moderate heat may be alfo uled for 

¥ 
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greater expedition, when required; but great 
care fhould be taken not to burn the matter. 
The calcination may be performed in a rever¬ 
beratory furnace, fuch as is ufed by the chy- 
mifts, or in the furnaces where metals are 
melted; for the crucible or pot containing the 
matter may either be furrounded by the coals, 
or placed over them, provided a diffident heat 
be given to it. But where larger quantities 
are to be calcined, they may be very cheaply 
and commodioully managed in the potters or 
tobacco-pipe-makers furnaces, being put into 
them along with the earthen-ware and pipes. 
And if the calcined matter in fuch cafe cannot 
be conveniently powdered while hot, and put 
into water, the deviating from that part of 
the procefs may be diipenfed with, not being 
abfolutely neceffary, if the matter be well 
powdered afterwards, before it be put into the 
water. 

Of light, reel, or light oker, (which 

fljould have been infer ted p. 69 of the 

jirfl volume of this work.) 

rip BUS pigment is an oker of a light red 
J[ colour, of the fcarlet caft, which is 

very ufeful im carnations, and for many other 
purpofes. It may be had of the colourmen, 
or may be made by calcining the yellow oker 

till 
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till it acquires the teint of orange or red de¬ 
li red. After the calcination, it muff; be ground 
and wafhed over, and then dried, either by 
heat or without, as may be moft expedient. 
But when it is had of the colourmen, it is 
generally already ground and prepared for ufe; 
though, as they are not fo nice in common as 
to wafh over the colours, that operation may 
be added to what thev have done, where the 

j J 

oker is defired to be perfectly fine. 

The method of foliating or divering 
looking-glaffes. 

Hf^HE foliating looking-glaffes is per-* 
JL formed by fixing quickfilver on the 

reverfe furface, by means of plates of tin; 
which, amalgamating or combining with the 
quickfilver, takes away its fluidity, and renders 
it fo tenacious as to be compreffed into a very 
thin coat or plate, capable of adhering to the 
furface of the glafs. 

There are feveral manners of laying the 
quickfilver and tin on the glafs; and it is by 
fome praddfed, to uie the quickfilver alone; 
and by others, to compound with it tin and 
ieau; and biimuth has likewife been frequent¬ 
ly, ufed inftead of them; but it is not necef- 
fary, when the operation is well conducted, to 
make any addition to the quickfilver. The 

following 
« o 
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following is one of the beft methods hitherto 
prat'd fed. 

“ A proper number of fheets of thin paper 
sc mull be procured; which paper fhould be 
a of a foft fpungy nature, like that called 

blotting paper. This paper mull be fpread 
on a table with a very level even fur face, 

T and fixed very firmly; or it is better to ufe 
61 a marble table or Dab. But fo much only 
£C of the table fhould be covered as may form 

an area of the fame figure with that of the 
u glafs to be lilvered, a little enlarged. Over 
<c the furface of the paper mufl be fprinkled 
u fome powdered chalk, which fhould be 

well levigated, and wholly clear of any 
gravel or impurities. Leaves of tin, which 

u fhould be rolled or beaten very thin, mud 
u then be laid upon the paper fprinkled with 
“ chalk, in the moft fmooth and even man- 
cc ner; and where there is occafion, on ac- 

count of the fize pf the glafs, to ufe more 
ct than one, they fliould be joined with great 
u exadtnefs, (rather fuffering neverthelefs the 
u edge of one to bear on the other, than 
££ leaving any deficiency) fo that the whole 

furface of the paper may be perfectly cover- 
ed. Qiiickfilver is to be then poured upon 

cc thefe leaves of tin, and fpread over every 
“ part of it by a hare’s foot, or the feathered 
“ part of a quill. Some fliects of very thin 
46 fmooth paper, of which the kind called 

fan paper is heft, mufl be then fpread over 
** the quickfilver, leaving a margin beyond 
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44 the quickfilver, and upon this paper the 
<c glafs muff be gently laid, and then, being 
u prefTed down with the one hand, the (beets 
u of the thin paper muft be gently drawn 
€6 from under it with the other, by taking 

hold of the margin left for that purpofe. 
u The upper furface of the glafs muft then 
€4 be covered with thick paper, and a con” 
u fiderable weight put over it, in order to 
u prefs out all the quickfilver that is not 

fixed by the tin, as well as to make it 
u adhere the more firmly to the glafs. When 
u no more quickfilver appears to drain off, 
u the weights and paper may be removed, 
64 and the operation will be completed.55 

Some who ufe the bifmuth add half an 
ounce of it to an ounce of the quickfilver. 
They make an amalgamation of them by 
melting the bifmuth, and having taken it off 
the fire, putting in the quickfilver gradually, 
and ftirring it with an iron rod, or tobacco- 
pipe, till the whole be thoroughly incorporated, 
pouring afterwards the rnafs into cold water 
to prevent the quickfilver from fubliming with 
the remaining heat. It is proper, neverthe- 
lefs, before this compofition be ufed, to ftrain 
it through a cloth, and what remains, and 
will not be prefTed through, may be added to 
the next quantity to he incorporated. The 
proportion of tin and lead, when they are 
ufed in the fame manner, is generally a com¬ 
pound of equal parts, in the proportion, when 
together, of a fourth-part of the weight of the 



quickfilver. It has been alfo formerly prac¬ 
ticed to life a compofition of two parts of 
bifmuth, and one part of tin, with the fame" 
quantity of lead, and ten parts of the quick¬ 
filver. 

Where the glaffes with angular furfaces, 
called diamond cut, are to he filvered, a bor¬ 
der muft be formed on the table of the figure 
of the glafs, which may be done by a move- 
able frame. The paper, leaves, &e. muft be 
brought over this border, and the fubfequent 
proceeding may be the fame as in the cafe of 
the plain furface, only taking great care that 
the glafs be properly let down within the bor¬ 
der, fo as to bear every where both on that 
and the furface of the table. 

Globes of glafs may he filvered; but as no 
preffure can be given, the plates of tin cannot; 
be ufed, and the quickfilver muft therefore be 
rendered of a proper confidence, by amal¬ 
gamating it with fome of the other metallic 
fubftances. The moil approved method of 
doing this is as follows. 

“ Take of quickfilver two parts, of bifmutli 
two parts, and of tin and lead each one part. 

44 Melt the tin and lead together, and, when 
44 they, are fluid, add the bifmuth. When 

that is melted likewife, take them from 
44 the fire, and put the quickfilver gradually 
“ to them, ftirring the mixture till the whole 
ci be united. • After the mafs is become fo 
u cool as not to endanger its breaking the 

glafs, pour it into the globe to be hlvere rj 
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u ufmg a funnel, which will carry It to the? 
<c bottom of the globe. Move the glafs then 
“ gently about, fo that the amalgamated 
u matter may flow over every part, and adhere 
cc to it, which will effed:ually filver the globe. 
u When every part is covered, pour out the 
u redundant quantity, and keep the glafs ftill 
u till it be perfectly cool. if, during the 

operation, the mixture appear to fet in the 
<c globe, and be not fufEciently liquid to flow 
“ about and cohere with the glals, a gentle 

heat mull be adminiftered, which will re~ 
medy this (iefedt; and if, on the contrary, 

u the matter appear too fluid, and have not 
tc fufneient tenacity to fix itfelf to the glafs, 
cc it muft be taken out, and an additional 
u quantity of the bifmuth, tin, and lead, 
u added by means of a proper heat.'5 

As it is very advantageous for thofe that 
have occafion to filver conliderable quantities 
of looking-glafles to know how to feparate 
the quickfilver from the tin, or other ingre¬ 
dients, I will fubjoin the directions for doing 
it in a very expedite and quick manner, with 
the afiiftaiice of a common fire, by means of 
an alembic, or ftill, that may be conftrucled 
in the following manner. 

Let a copper or iron pan be firft made, of 
about ten inches diameter, and about four or 
five inches depth. Over this let a cover be 
foldered on it, in which cover muft be fixed a 
fliort tube for the pouring in the quickfilver, 
and taking out the recrement after the opera¬ 

tion* 
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tion. This tube muft have a ftopper capable o 
being fere wed into it, fo as to render the join 
good againft any efcape of the vapour of the 
quickfilver, when railed with the pan. In the 
upper part of the fide of the pan muft be fol- 
dered a gun barrel, of about four or five feet in 

- length, in a floping diredion; the hollow of 
which barrel muft communicate with the ca vity 
of the pan, fo that the fumes of the quickfilver 
may pafs into it. The end of this barrel muft 
be alfo bent downward, fo that when the pan 
is placed in a level fituation on the fire , this 
end of the tube may be immerfed in the veffel 
of water, placed aptly for that purpofe. lifts 
veflel may be a common pail or large earthen 
pan, or any other fuch, which will contain a 
gallon or more of water. When this apparatus 
is provided, the operation is to be performed 
in the following manner. 

u Take any quantity of the matter from 
u which the quickfilver is to be feparated, 

and put it into the copper or iron alembic 
u or pan, and ferew down the ftopper in the 
“ hole of the tube through which the matter 
€S is put in. Place the pan then upon the burn- 
u ing coals in a common fire, railing the coals 

round the fide, and bring the veflel of water 
“ under the bent end of the gun barrel, fo that 
u an inch or two of it may be within the water, 
t£ The quickfilver will foon rife in fumes, 
s< which, palling into the barrel, will be con- 
u denfed there, or on the furface of the water 
44 at the end of it, and will flow in drops into 

Vox, LL F f “ the 



44 the water, and be collected at the bottom 
*s of the veffeh When the whole of the quick- 

iliver firft put in is thus brought over, which 
w may be eahly perceived by the cooling of the 
44 barrel, and the drops ceahng to fall into the 
u water,/ the {topper in the imall tube at the 
44 top may be taken out, and a freffi quantity 
64 of the matter put in; and the fame may be 
u repeated as often as there may he occafion. 

46 When all the quickfilver is diddled over, 
44 the water may be poured from it out of the 
u veffel; and being put into a baton, or other 
44 fmall veffeh it may he freed from the remain- 

ing moidure, by means of a fpunge. The tin, 
44 lead, &c. may like wife be taken out of the 
44 alembic or pan, when it is grown cold.5’ 

Varnifli proper for pales and 
wood-work. 

coarfe 

u 

u 
fX1AKE any quantity of tar, and grind' 

1 it with as much Spanilh brown as it 
will bear, without rendering it too thick to 

44 be ufed as a paint or varnifh, and then 
fpread it on the pales, or other wood; as 
foon as convenient, for it quickly hardens 
by keeping.” 
This mixture muff be laid on the wood to 

be varnifhed by a large brufh, or houfe-paint- 
er’s tool; and the work fhould then he kept 
as free from dud and infects as poffible till 

U 

U 
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the varniih be thoroughly dry. It will, if 
laid on fmooth wood, have a very good glofs, 
and is an excellent preservative of it againft 
moifture ; on which account, as well as its 
being cheaper, it is far preferable to painting, 
not only for pales, but for weather-boarding, 
-and all other kinds of wood-work for groffet 
purpofes. Where the glolly brown colour is 
not liked, the work may be made of a greyifh 
brown, by mixing a fmall proportion of white 
lead, or whiting and ivory black, with the 
Spanifli brown. 

Preparation of ivory for a ground for 
miniature painting, omitted in the 
firft volume of this work, p, 281. 

“ rf~1AK.E the ivory leaves, or tables on 
u JL which the painting is to be made, 
€C and, having cleanfed it, rub it over with 
u the juice of garlic.5J 

This takes off that greafmefs which is fo 
much complained of, as preventing the colours 
from taking oh the ground, and which is not 
otherwife to be remedied by the ufe ot foap, 
or even gall. It is, however, effectually re¬ 
moved by this expedient, which was imparted 
to a gentleman by a lady eminent for her 
painting in this way in Italy, and by him to 
me, fince the publication of the firft volume 

of this work. 
F f 2 Method 
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Method of weaving tapeftry. 

^TT1 HERE are two manners in which 
j tapeftry is vcove; the one is called 

the high warp, the other the low warp. The 
work produced is, neverthelefs, much the 
fame, and the difference betwixt the two 
kinds conflfts principally in this, that, in the 
high warp, the loom is placed in a perpendi¬ 
cular pofition, and in the low warp, horizon¬ 
tally. The high warp was formerly moftly 
pradtifed, but at prefent it is much negledled* 
principally on the account of the greatly flower 
progrefs made in the work by this method 
than the other. The mark of difference, by 
which pieces may be diflinguifhed to be of 
either kind, is this, that in the low warp there 
is a red fillet of about an inch broad, running 
from top to bottom ; which fillet is never 
found in the high. 

The low warp being the mod ufed, and 
confequently the moft important at prefent, I 
will firfl give the method of working in that 
way, and then iubjoin the manner of work¬ 
ing with the high warp, for the fatisfa&ion 
of thole who may be defirous, notwithftand- 
ing the prefent negledt of it, to underhand 
that alfo. 

The apparatus, or fet of utenfils for the 
low warp, are, the loom, the flute, and the 
needle or comb, 

The 
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The loom is con ft raffed much in the fame 

manner as that of the weavers of cloth. The 
principal parts are two ftrong pieces of wood 
forming the fides of the loom, and bearing a 
beam or roller at each end. Thefe pieces are 
fupported with other long ones at the bottom, 
in the manner of treadles ; and, in order to 
fix them more firmly, and to keep them 
fteady, they are faftened to the floor as a kind 
of buttreffes, to prevent their moving, which 
niuft o the Twite be very incommodious, as 
there are fometimes five -or fix workmen 
leaning on the beam at once. The rollers 
have each of them tronions, by which they are 
fupported ; and thefe tronions are turned by 
large iron levers or pins three feet long. In 
each beam is made a groove for the whole 
length, for containing the wich, which is 
formed of a piece of wood of two inches di¬ 
ameter, and alrnoft of the length of the roller. 
This wich fills the groove intirely, and is 
fixed to it by feveral wooden pins placed at 

( proper diftances. The life of the wiches is 
i| for faftening the piece of tapeftry as it is J wrought, fo that it may be wound on one 

roller at firft, and then be drawn off by the 
| other, as the work advances. Acrofs the two 

fides, alrnoft in the middle of the loom, a 
wooden bar is placed, which fupports little 
pieces of wood, refembling the beam of a ba¬ 
lance ; and to thefe pieces are faftened firings, 
that hear fpring ftaves, by which the work¬ 
man gives a motion to the coats, by letting his 

f f 3 feet 
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feet on two treadles placed under the loom, 
and by this means makes the threads of the 
warp fall and rife alternately. 

The coats are fhort pieces of firing, vrhich 
are faflened to the fpring Haves, in order to fix 
the threads of the warp to it by means of 
Hiding knots; a greater or lefs number of 
thefe fpring Haves, and a greater or lefs num-* 
ber of coats to each Have, are put on the 
loom, according to the nature of the piece 
of tapeftry to be wrought, with refpeT to 
its confifting of a greater or lefs number of 
threads. 

The flute is an implement correfponding to 
the fhuttle in the ordinary looms. It is made 
of hard polifhed wrood, three or four lines 
thick at the end, fomewhat round in the 
middle, and of three or four inches in length. 
The ufe of it is to carry the lilk, worfled, or 
other matter employed as the woof of the 
tapeftry, which' is wound on it. 

The needle or comb is made either of 
wood or ivory. It has generally teeth on 
both Tides, and is about an inch thick in the 
middle, but dimini thing each way to the ex¬ 
tremity of the teeth. The intention of it is 

j 

to beat the threads of the woof clofe to each 
other, when the weaver has pafJed and placed 
them with his flute among the threads of the 
warp. 

The loom being put together, the weaver 
firft lays the deflgn under the loom in fuch 
manner as may correfpond exadly with the 

work; 
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work; and then proceeds to fix the threads 
that form the warp, which is done by fallen- 
ing them at each end to the two wiches in 
the grooves of the roller. 

The loom being thus Tt, all the coloured 
iilk or worked to be employed in the defign 

'{being wound each kind on their proper flutes, 
in order to their forming the woof) muft be 
put in bafkets, and placed within reach; and 
the weaver then feats himfeif on a bench be¬ 
fore the loom, with his bread; leaning again ft 
the beam, on which a cufinion is placed for 
that purpofe*. Being thus feated, he inipedts 
the defign fixed under the warp, by moving 
away, or feparating the threads with his fin-* 
ger, which muft be repeated from time to 
time, as often as there may be occaiion during 
the prog refs of the work. Then he takes the 
flute on which the colour firft required is 
woutvi, and pa lies it among the threads of 
the warp, according to the defign, after 
having raifed them by putting his feet on the 
treadles, which move the proper fpring ftaves 
and coats. Having thus paifed the flute acrcds, 
through the threads of the warp, to the ex¬ 
tremity of the further fide, he returns back 
in the fame manner, where the work admits 
of it; and then he proxies together, and clofes 
the threads of this courfe with thofe of the 
laft, by means of the reed or comb with which 
he ftrikes the. threads, till they gain their due 
place. And this is to be done every courfe, 
whether it be double, by palling the woof 

F f 4 from 
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from one fide to the other, and then back, or 
to one fide only. In the fame manner the 
weaver muft proceed till the whole be fW 
nifhed, fhifting the warp according to his 
convenience, by taking fuch part as is 
wrought on the further roller, and winding 
off the fame proportion from the neareft to 
him, accommodating, at the fame time, the 
defign, by fhifting the parts, through the 
means of the firings by which it is hung 
under the warp. 

There is a remarkable* difadvantage attends 
this manner of weaving, which is, that the 
weaver works as it were blindfold, the whole 
being done on the wrong fide the tapeftry, 
and not admitting of any view or infpeclion 
till all the piece be finifhed. It is, indeed, 
the fame, with refpedf to the working, in the 
cafe of the high warp; hut there the weaver 
may, whenever he pleafes, by going round, 
fee what he has done, and judge of the effect 
in every critical inftance. 

The apparatus for weaving tapeftry in the 
high warp confifts of the loom, the broach, the 
reed or comb, and the needle* 

The loom, which, as was before obferved, 
is fet perpendicularly, is formed of four prin¬ 
cipal pieces, viz. two long planks or cheeks, 
and two thick rollers or beams, all made 
of wood. 

The planks are fet upright, and are feven 
or eight feet high, fourteen or fifteen inches 
broad, and three or four thick. The beams 

are 
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are fixed acrofs the planks, the one at the 
top, the other at the bottom, at about a foot 
diitance from the ground. Thefe beams or 
rollers have each of them tronions, by which 
they are fufpended on the plank, and they 
are turned round occafionally by bars. In 
each of them is a eroove from one end to 

v cj 

the other, capable of containing a long round 
piece of wood fattened in them with hooks; 
the ufe of which hooks are to furnifh a 
proper fattening for the ends of the warp. 
The intention of the upper roller is to hold 
the warp which is wound round it, and the 
ufe of the under one to hold the tapeftry as 
the work advances. 

Within the planks are holes that are 
pierced in them from top to bottom, in which 
holes are put thick pieces of iron with hooks 
at one end, ferving to fupport the coat ttaves* 
The pieces of iron have alfo holes pierced in 
them, by putting a pin in which the ftave 
is drawn nearer or thrown further off7, and 
the coats or threads, by that means, ttretched 
or relaxed at pleafure. 

The coat ftave is about three inches dia¬ 
meter, and runs all the length of the beam, 
and on this are fixed the coats or threads for 
making the threads of the warp crofs each 
other. The coat ftaves correfpond in this 
kind of loom with the fpring ftaves and trea¬ 
dles, in the common looms, and that of the 
low-warp. 

The 

1 



44 "2 APPENDIX. 
The coats are little firings fattened to each 

thread of the warp by a kind of Hiding knot, 

which forms a kind of mafh or ring. The 

ufe of them is to keep the threads of the warp 

feparate in a proper manner, to give a paffage 

for the broaches on which the fi Ik, worked, or 

other matter is wound for forming the wroof, 

and exprening the dettgn of the piece. 

The broach is made of hard wood, and is 

feven or eight inches long, and two-thirds ot 

an inch thick, ending in a point with a little 

handle. This ferves as a fhlittle; the ttlks, 

worfted, &c. defigned to be the matter of the 

woof, being wound round it. 

The reed or comb is alfo made of wood, 

and is eight or nine inches long, and one inch 

thick on the back, from whence it grows 

thinner to the extremity of the teeth, which 
J 

are more or lefs diftant from each other, ac¬ 

cording to the greater or left degree of fine- 

nefs of the intended work. 

The needle refembles the common lewing 

needles, only it is both thicker and larger. 

The ufe of it is to fettle and ad juft the threads 

of the woof, wrhere any appear out of their 

proper place, or not anfwer well their office. 

The weaver has, befides this apparatus, a 

number of little flicks of different lengths, 

but all of them of about an inch diameter, 

which he keeps near him in bafkets; and 

thefe ferve to make the threads of the warp 

crofs each other, by patting them through in 

the proper manner. But in order to fix them 



APPENDIX. ~ 443 

thus acrofs each other, a packthread is run 

among the threads above each ftick. 

The loom being thus formed and mounted 

with its warp, the weaver next applies him- 

felf to draw, on the threads of the warp, the 

outlines and principal touches of the defign to 

be executed in the pieces of tapeftry. This is 

done by fixing cartoons, made from the paint¬ 

ing intended to be copied, to the fide that is to 

be the reverie of the tapeftry, and then with 

a black lead pencil following the lines, and 

tracing out the contents of it on the thread 

of the right fide, fo that the ftrokes appear 

equally both before and behind. 

The original defign or painting to be copied 

is alio to be hung up behind the workman, 

and wound on a long ftaff, from which the 

proper parts of it are unrolled from time to 

time as the work goes forward. 

Every thing being thus prepared for the 

work, the weaver places himfelf on the wrong 

fide of the warp of the piece, with his back 

towards the defign or painting, to which he 

firft turns, that he may fee what is neceffary 

to be done ; then, taking a broach full of 

the filk or worfted, &c. of the proper colour, 

he places it among ft the threads of the warp, 

which he brings crofs each other with his 

fingers, by means of the coats or threads fixed 

to the ftaff, and being thus carried crofs the 

loom, he -returns again, wftien the work 

admits of it, or otherwife does the fame with 

fome other colour. When he has palled the 

threads 
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threads one courfe, he beats them with the 

reed or comb till they come properly clofe* 

If any change is to be made on the work, 

he turns again to the painting to take a frefh 

clue, and as loon as a proper quantity of the 

work is done, he goes round to the right fide 

to fee what effedt the colours he has employed 

may have, and adjufts and fettles the threads, 

which are faulty or irregular, with his needle. 

As the parts of the work are fmifhed, the 

piece is wound on to the lower roller, and as 

much of the warp unwrought is unwound 

from the upper ; the fame being done like- 

wile correfpondently with the defign or paint* 

ing hung behind the weaver. 

When the pieces are wide, feveral workmen 

may be employed at once; but the work pro¬ 

ceeds, neverthelefs, in the manner of weaving, 

.much llower than in that of the low warp ; 

even in the proportion of double, both with 

refpedt to the time and labour. There is 

neverthelefs no material difference in the work 

when done ; for all the diftindtion which is 

obfervable by the eye is, that, as was before 

obferved, in the low warp there is a red fillet, 

about a twelfth of an inch broad, which runs 

on each fide from the top to the bottom, and 

U never found in the work of the high warp. 

Of 
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Of the manufadlure of paper hangings . 

r | E paper manufactured for hangings 
1 is of feveral kinds, fome being made in 

reprefentation of ftucco work, for the covering 
cielings, or the iides of halls, flair-cafes, paf- 
fages, &c. and others in imitation of velvet, 
damafk, brocades, chintz, and other fueh 
filks and fluffs as are employed for hanging 
rooms. The principal difference in the manu¬ 
facture lies, however, in the grounds ; fome 
of which are laid in varnifh, and others in the 
common vehicles for water colours, and in 
the raifmg a kind of coloured emboffment by 
chopt cloth. 

This emboffed fort is called flock-paper ; the 
art of making which is of very late invention, 
and is a great improvement of the manufacture 
of paper hangings, both with regard to the 
beauty and durablenefs. 

Of the unwrought paper proper for bangings* 

The kind of paper employed for making 
the paper hangings is a fort of coarfe cartoon 
manufactured for this purpofe, and there 
being a particular duty on paper hangings, it 
is required, under confiderable penalties, to be 
ftamped before it be painted, or otherwife de¬ 
corated for this purpofe. There is no occafion 
however to be more particular in explainir 
the qualities of this' kind of unwrcught pa 

i c* 
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per, becaufe it is to be had of all the great 
dealers in paper manufactured in a proper 
manner. 

Of the colours proper to be ufed for paper 

hangings. 

The colours proper to be ufed for the paint- 
mg or colouring the paper hangings, are all 
the kinds that can be ufed in water and var- 
nifh; but, for common defigns done with 
water only, the following are mod proper. 

For redy lake, vermilion, rofe pink, and 
red oker. For blue, Pruffian blue, verditer, 
and indigo. For yellow, the yellow-berry 
wafh, Dutch pink, and yellow oker. For 
green, verdigrife, or a mixture of the blue co¬ 
lours with the yellow colours, particularly 
with the yellow-berry wafh. For orange, ver¬ 
milion, or red lead, with Dutch pink. For 
purple, a wafh made of logwood, or a mix¬ 
ture of the lake, or rofe pink, with deep-co¬ 
loured pruffian blue, or with indigo. For 
black, ivory black, and, in fome. nicer cafes, 
lamp black. For white, whiting; and for 
the heightnings, white lead. 

Where great brightnefs is required, the lake 
fhould be ufed for the crimfon red, and Pruf¬ 
fian blue for the blue; but, for many pur- 
pofes, rofe pink ufed alone for the crimfon 
red, and indigo mixt with whiting for the 
blue, will anfwer the purpofe with greatly lefs 
expence. 

The 
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The lake, rofe pink, Pruffian blue, and 

Dutch pink, intended for this life, fhould be 
had, of thofe who make them, in a moift 
fiate, before they have become more dry 
than to be of the confiftence of pafte. There 
is a double advantage in this, that they lave 
the trouble of levigation; and, mixing much 
more kindly with the vehicle than when they 
are dry, and to be ground afrefh, they both 
fpread much farther on the work, and, lying 
more even, appear to be brighter. 

The yellow-berry wafli employed for this 
ufe may be prepared by boiling a pound of the 
French berries with half an ounce of allum in 
a gallon of water, for an hour, in a pewter 
veTel, and then filtering off the fluid from the 
dregs through a flannel or bag, or through 
paper for nicer ufes; returning afterwards the 
filtered tindlure into the pewter boiler, and 
evaporating away part of the fluid till the re¬ 
mainder become of the ftrength required, 
which may be tried by fpreading it with a 
pencil on common paper. When this is 
ufed for grounds, no farther mixture is 
necefiary. But when it is ufed for paint¬ 
ing, this tindlure or wafli fhould be ren¬ 
dered thicker by the addition of half an 

ounce of gum Senegal or Arabic to a quart or 
more of the fluid, if found necefiary. This 
wafh thus prepared is extremely ufeful and 
cheap, and is indeed almoft the only yellow 
ufed for common purpofes, either for grounds 

or paintings. 
A 

T1 . O 
it 
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The logwood wafh. may be made by boil¬ 

ing a pound of logwood in two gallons or 
water, till one half the fluid be wafhed 
away, and then {training it through a flannel 
bag, while of a boiling heat, adding to it 
afterwards about a dram or tea-fpoonful of 
pearl-aihes, and evaporating fo much of the 
remaining fluid as may render it of a proper 
ftrength of colour. 

Where this purple is defired to be redder, 
half a pound of Brazil wood, or of Campeachy 
(called Peachy) wood, may be added, and 
the quantity of pearl-afhes diminifhed to one- 
fourth of a tea-fpoonful. The gum Arabic 
muft alfo be added, as to the yellow-berry 
wafh, where it is necefiary. This is not, 
however, of fo much importance as the yel¬ 
low wafh; for the flain not being either very 
ftrong or bright, it does not produce a very 
great effed, as it is laid on a white ground, 
and is itfelf tranfparent. 

Where hangings of more delicate defigns 
and greater value are to be painted, particularly 
thofe in imitation of the India paper, carmine 
may be occafionally ufed. But it muft be laid 
on with the pencil, and employed fparinglv, 
otherwife it would too much enhance the 
ex pence. 

The colours ufed in varnifli may be the 
lame as thoie ufed with water ; but fuch as 
are above direded to be had of the makers in 
a rnoift date, muft for this purpofe be had dry. 
Verdigrile, and, for nicer purpofes, the chry- 

ftals 
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ftals of Verdigrife, (commonly called diftilled 
Verdigrife) are with advantage ufed in varnifh, 
though not proper to be commixt with water. 
A tindure of turmeric in fpirit of wine gives 
a very good yellow, for tiling along with the 
other colours, in varnifh; but it mull be 
ufed only on varnifhed grounds, as it will 
otherwife fpread itfelf out of all bounds, and 
even run through the paper. 

Of the vehicles for the colours ufed either for 

painting, or jarming grounds, for paper 
hangings* 

The vehicles for the colours, as before 
obferved, are fuch as are either formed of 
water or varnifh. When water is tiled, it 
muft be ihfpiffated with fize and gum Arabic, 
or Senegal* The proportion of the fize muft 
be adequate to the occafion, for if the dif¬ 
ferent parcels of the fize differ greatly in 
ftrength, no pofitive rule can be laid down. 
When the mixture is made for grounds, the 
water fhould be made as ftrong of the fize as 
Will admit its being commixt with the whiting, 
and, to fave expence, the gum Arabic is fpar- 

j ingly ufed, or almoft wholly omitted in this 
cafe. But for the colours deflgned for paint- 

i iilg, a larger proportion muft be allowed ; 
| though, in this cafe, that of the fize muft be 
diminifhed ; for the mixture muft not be too 
thick and glutinous, as it would prevent the 

! fliarpnefs and clearnefs of the outline when 
Vol. II. G g the 
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the colours are laid on either with the print 
or ftencih 

In nicer cafes, where pencil work is re¬ 
quired, the management of the colours, with 
refpedl to the vehicles, muft he the fame as 
with the miniature painting; for which ample 
initrudlions will be found in the firft volume 
of this work. 

When varnifh is ufed, it muft he formed of 
oil of turpentine, and the reiins and gums 
which will diffolve in that menftruum. 

For common purpofes the following com- 
pofition may be employed. 

“ Take of white refm half a pound, of 
iX fandarac and maftic, each four ounces, of 

Venice turpentine two ounces. Powder them* 
and then add two pounds- of oil of turpen- 

64 tine, and place the bottle in which the mix- 
cc ture is put in a warm place, where it muft 
“ remain till the reiins, &c. be perfectly dif- 

folved. The varnifh may be rendered thin- 
ner, where neceflary, by increafmg the pro- 

u portion of the oil of turpentine.’J 

Ofzvhlie and coloured grounds for paper hangings 

The common grounds laid in water are 
made by mixing whiting with the fize pre¬ 
pared as above directed, and laying it on 
the paper with a proper brufh in the molt, 
even manner. This is all that is required, 
where the ground is to be left white, and the 
paper being then hung on a proper frame, till) 

it; 
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it be dry, is fit to be painted. When co¬ 
loured grounds are wanted, the fame method 
muft be pur filed, and the ground of whiting 
firft laid, except in paler colours, fucli as draw 
colours or pinks, where a fecond coating may 
fometiraes be fpared, by mixing fome ftrong 
colour with the whiting. But where a greater 
force of colour is wanted, the pigment or co¬ 
louring fubftance ufed mutt be tempered with 
the proper vehicle prepared as above directed* 
and then fpread over the white coat. 

Yellow grounds are beft made by the yel¬ 
low-berry wafh, which being prepared as a- 
bove directed, mutt be fpread in the moft even 
manner with a brufh on the coat of whiting. 
If once going over do not produce a colour 
fufficietltly deep, the operation mutt be re- 

. peated till the due effedl be produced ; the 
paper being hung till it be dry on the frame 
betwixt each colouring. 

Purple grounds may he in the fame manner 
made by the logwood wafh, prepared as above 
directed, where a ftrong colour or great bright- 
nefs are not required. 

The varnifh grounds are made much in the I fame manner, by mixing the proper colour with 
the varnifh, and fpreading it on the paper, 
which is the only method ufually practiced. 
But a beautiful yellow, much brighter than any 

t at prefent done, may be made by laying firft a 
white coat of white lead and varnifh, and then 

j fpreading it over with a tin&ure of turmeric, 
made in fpirit of wine, which may either be 

1 * G g 2 ufed 



452 A r P ENDI X. 

life cl limply, or prepared, as when to be ufed 
as a laquer, according to the recipe in p. 505: 
of the fir ft volume of this work. 

A much brighter pink ground than any at 
prefent made may hkewife be obtained, by 
parallel means, from the ufing the Indian lake, 
improperly called fafflower, which diffolves in 
fpirit of wine, and will tinge the white coat 
laid in varniih in the moft ftrong and beautiful 
manner. 

Varnifh grounds are fometimes made where 
the paper is to be painted with colours without 
flock, particularly where green is defired, as 
that colour cannot be produced of equal bright- 
nefs by water; but they are moft frequently 
where the figure is to' be made by flocks. 
The reafon why it is not oftener praclifed to 
make this kind of ground for the painted paper 
without flock, (confidering it is more beauti¬ 
ful in many cafes, and always more durable 
than the grounds laid in water) is the expence, 
which is much greater to the manufacturer 
than where grounds are laid on with water. 

Of the manner of painting the paper hangings; 

There are three methods by which paper 
/ hangings are painted; the firft by printing on 
the colours ; the fecond by ufing the ftencil; 
and the third by laying them on with a pencil, 
as in other kinds of painting. 

When the colours are laid on by printing,, 
the impreflion is made by wooden prints,, 
which are cut in fuch manner that the figure:. 
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te be expreffed is made to project from the 
furface, by cutting away all the other part. 
This, being charged with the colours tempered 
with their proper vehicle, by letting the print 
gently down on a block on which the colour 
is previoufly fpread, conveys it from thence to 
the ground of the paper, on which it is made 
to fall more forcibly by means of its weight, 
and the effort of the arm of the perfon who 
ufe-s the print. The manner of doing this, 
when more particularly explained, is thus,. 

The paper, being properly prepared by a 
ground of whiting, colour, or varnifh, as above 
explained, is laid on a proper block, on which 
a piece of leather is (trained. The colour 
mixt with its proper vehicle is fpread on ano¬ 
ther piece of leather, or oil cloth, laid on a 
flat block, fomewhat larger than the print; 
which is done by a boy or man, who attends 
for that purpofe, and having the colour by 
him in a pot, fpreads it with a brufh on the 
block betwixt every broke and impreffion the 
printer makes. The print is previoufly cut in 
fuch manner, correfpondently to the defigo, 
of the painting, that there {hall be a projection 
:on the furface anfwering to every part where 
jthat colour intended to be conveyed by this 
print is necefiary. The printer then takes the 
print either in his right hand, or, when too 
heavy to be fo managed, in both, and drops 

fit gently on the block, juft charged with co- Iiour; from whence he again immediately raifes 
it in the moft perpendicular direction, and Jets 

G g 3 ^ 
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it fall in the ftrongeft, though mod even in aim 
ner, he can on the paper, increafmg the force 
by all the additional velocity he can give the 
print. When this is done, the fheet printed 
is immediately taken off the block, and hung up 
to dry, and another being put in its place, 
the fame operation is repeated till the whole 
quantity of paper be printed. It is eafy to 
conclude, that there mu ft be as many feparate 
prints as there are colours to be printed, and 
they are to be ufed fucceflively in the fame 
manner as the firft. But where there are more 
than one, great care mufl he taken, after the 
firft, to let the print fall exactly in the fame 
part of the paper as that which went before; 
otherwise the figure of the delign would be 
brought into irregularity and confufion. In 
common paper of low price it is ufual, there¬ 
fore, to print only the outlines, and lay on 
the reft of the colours by ftencilling ; which 
both fives the expence of cutting more prints, 
and can be practiced by common workmen, 
not requiring the great care and dexterity ne- 
ceftary to the ufing prints. 

The manner of ftencilling the colours is this0 
The figure, which all the parts of any parti¬ 
cular colour make in the delign to be printed, 
is to be cut out, in a piece of thin leather, 
or oil cloth. Thefe pieces of leather, or oil! 
cloth, are called ftencils, and being laid fiat: 
on the fheets of paper to be printed, fpread om 
a table or floor, are to be rubbed over with 
the colour properly tempered, by means of ai 

large; 
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large brufh. The colour paffing over the 
whole is cpnfequently fpread on thofe parts 
of the paper where the cloth or leather is cut 
a\yay, and give the lame effedd as if laid oil 
by a print. This is neVerthelefs only practi¬ 
cable without great care in parts where there 
are only detached mafles, or fpots of colours; 
for where there are final! continued lines, or 
parts that run one into another, it is difficult 
to preferve the connection or continuity of the 
parts of the cloth, or to keep the fraaller cor¬ 
ners dole down to the paper, and therefore, 
in inch cafes, prints are preferable. Stencil¬ 
ling is indeed a cheaper method of ridding 
coaide work than printing ; but without inch 
extraordinary attention and trouble as render 
it equally difficult with printing, it Is far Ids 
beautiful and ex add in the effedd; for the out- 

r 

line of the fpots of colour want that fharpnefs 
and regularity that are given by prints, befides 
the frequent extralineations or deviations from, 
the juft figure, which happen by the original 
milplacing of the ftencils, or the drifting the 
place of them during the operation. 

Pencilling is only ufed in the cafe of nicer 
work, fuch as the better imitations of the 
India paper. It is performed in the fame 
manner as other paintings in water, or var- 
nifh; for which fufficient directions may be 
found in the firft volume of this work, under 
thofe heads. It is fometimes ufed only to fill 
the outlines already formed by printing, where 
the price of the colour, or the exaddnefs of 

G g 4 tire 
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the manner in which it is required to be laid 
on, render the ftenciliing or printing it lefs 
proper; at other times it is uied for forming 
or delineating feme parts of the detign, where 
a [pint of freedom and variety, not to be had 
in printed outlines, are defired to he had in 
the work. 

The manner of proceeding with thefe feveral 
methods is, in common work, to ftencil firft 
all parts of each colour in the defign, and to 
give an outline to the whole at la ft, by print¬ 
ing with brown or black; but where there is 
any running part of the defigns, fuch as fcrolls* 
or the ftems or ftalks of creeping plants, or 
flowers, which are to be printed in any other 
colour than brown or black, a print mud be 
ufed for them; though, if they require only 
brown or black, they may be done by the fame 
print which makes the outlines. 

In the finer paper, where feveral colours are 
laid on with the prints, the principal colour is 
begun with, and the reft taken fucceffively, 
the print for the outline being laid on laft. 
In cafes where the pencil is to be ufed, the 
outline is ,neverthelefs to be made before the 
colours are laid on by the pencil, if fuch out¬ 
line is to be made at all; becaufe that is the 
guide to the perfon who lays on the colour, 
and confines them to a corrednefs. 

In paper printed with defigns in chiaro obfcuroy 

iuch as the imitation of ftucco work, and bafs 
relieves, the order of printing mud be to lay 
on the ground colour firft, afterwards the 

(hades,, 
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fliades, and la Pd 7 the lights, and the fame 
rule of fucceffion fhould be obferved where 
the colours are pencilled. 

The colours for painted grounds in common 
work are principally laid on, as was before 
mentioned, with fize, and a final! proportion, 
of gum Arabic or Senegal, with which, being 
properly diffolved in water, the colours of a dry 
nature are to he ground in hand or horfe-mills; 
but the moift colours may be commixt with 
the vehicle, by means of a ftrong brufh only, 
being put together in proper pots, and well 
ftirred about. The dearer colours, fuch as 
carmine, lake, or very bright Pruffian blue, 
when ufed for paper of higher price, fhould 
be treated according to the directions given for 
them, when ufed among other water colours, 
jn p. 180 of the fir ft volume of this work. 

Of the management of the flock paper. 

The paper defigned for receiving the flock is 
generally firft prepared with a varnifh ground, 
for as the flock itfelf requires to be laid on with 
varnifh, the other kind of ground would pre¬ 
vent it from taking on the paper, and render 
the cohefion fo imperfeCt that the flock would 
peel off with the leaft violence. The ground 
mu ft therefore either be varnifh with feme 
proper colour, or be that of the paper itfelf; 
but if, neverthelefs, for cheapnefs, as was at 
firft praClifed, the ground be defired to be laid 
on with water, fuch ground muft be laid by the 
flench, by which means the part, where tlie 

var- 
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varnifh is to be laid for receiving the flock, 
muft be kept entirely free from the matter of 
which the ground is formed. Inftead of the 
oil of turpentine \rarnifh, a composition of 
drying oil and refm, to which fome gum 
fandarac may be added, might be ufed with 
advantage with refpect to the expence; but 
the brownnefs of this mixture is injurious 
where the brightnefs of the colour of the 
flock is of any moment, and it is likewife 
fomewhat more incommodious in the ufing, 
on account of its drying much flower. 

It is frequently pradlifed to print fome 
Mofaic, or other fmall running figure in colours, 
on the ground before the flock be laid on; 
and it may be done with any pigment of the 
colour defired, tempered in varnifh, and laid 
on by a print cut correfpondently to that end. 

The manner of laying on the flock is either 
by means of a print, or by a ftencil; but as 
the ftencil can execute nothing but detached 
parts, and confequently is unfit for all defigris 
where running work, fcrolls, or other more 
complicated ornaments are introduced, it is 
extremely confined with refpeft to the nature 
of the defigns for which it can be employed, 
and the print is therefore moft generally pre~ 
ferred. The method of laying on the flock 
by means of a print is this: A wooden print 
being cut as is above defcribed for laying on 
the colour, in fuch manner that the part of 
the defign, which is intended for the flock, 
may project beyond the reft of the fur face, 

the 
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the varnifli is put on a block covered with 
leather, or oil cloth, in the fame way as was 
before directed for the colours, and the print 
is to be ufed alfo in the fame manner, to lay 
the varnifli on all the parts where the flock 
is to be fixed. The flieet, thus prepared by 
the varnifhed impreffion, is now to be removed 
to another block or table, and to be ftrewTed 
over with flock, which is afterwards to be 
gently compreffed by a board, or fome other 
flat body, to make the varnifli take the better 
hold of it; then the flieet is to be hung on 
a frame till the varnifli be perfectly dry, at 
which time the fuperfluous part of the flock is 
to be brufhed off by a foft camel’s hair brufh, 
and the proper flock will be found to adhere 
in a very ftrong manner. When the ftencil is 
ufed, the fame method is to be pur hied, the 
varnifli for holding the flock being lard on by 
that inftead of a print, and the flock after¬ 
wards flrewed upon it, as in the other cafe. 

The ufual method of preparing the flock 
is by cutting woollen rags, or pieces of cloth 
with the hand, by means of a large bill or 
chopping knife ; but it is much more eafily 
and better done by a machine, which may be 
worked by a horfe-mill, at the fame time fuch 
mill is employed for cutting diamonds, or any 
other fimilar purpofe. In fuch cafe, the con- 
ftruffcion of that part of the machine, which 
is made for die cutting the flock, is this. 

A box is made for containing the rags 
QX cloth to be cut, which is open at the 
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top, and of fuch fize as may heft fuit the 
quantity of rags that the force employed can 
cut. A blade is alio to be made, the length 
of which is to be equal to the breadth of the 
box, and it fhould be ftrong, and muft be 
charged with as great a weight as the force 
employed can be made to raife with a quick 
motion. The box, being filed with the rags 
or cloth to be cut, is placed under the blade, 
and made to move by hitches, after the ftroke 
of the blade is given, juft fo far as where it is 
proper the blade fhould again cut the cloth or 
rags; while, at the fame time, the blade is 
lifted up, and let fall on the cloth, which it cuts 
through, till by fucceffive ftrokes, and the pro- 
greflive motion of the box under it, the whole 
quantity of cloth or rags in the box has been 
cut. The box muft then be turned, fo that 
one of the Tides may become the front, and 
the operation muft be repeated, by which 
means the cloth or rags, having been cut both 
ways, will be reduced to the ftate in which the 
matter is called flock, and fit to be employed 
for the purpofe of paper hangings. The 
work necefiary for conveying from the prin¬ 
cipal mover in the mill, the motion for thruft- 
ing forwards the box, and railing the blade, 
may be eafily fupplied by any ingenious wheel¬ 
wright, and need not therefore be particu¬ 
larly defer]bed here. 
, There is a kind of counterfeit flock paper, 
which, when well managed, has very much 
the fame effedt to the eye as the real, though 

done 
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clone with lefs expence. The manner of 
making this fort is by laying a ground of var- 
nifti on the paper, and having afterwards 
printed the defign of the flock in varnifh, in 
the fame manner as for the true; inftead of 
the flock, fame pigment, or dry colour, of the 
lame hue with the flock required by the de¬ 
fign, but fomewhat of a darker fliade, being 
well powdered, is ftrewed on the printed 
varnifh, and produces greatly the fame ap¬ 
pearance. 

Of'ornamenting the paper hangings with'fp angles* 

It was formerly pradlifed to give a glitter¬ 
ing appearance to the coloured ground of paper 
hangings, refembling the effedt of a great 
number of fmall fpangles. But though this 
kind of decoration has been for feme time 
aim oft intirely difufed, as to this manner of ap¬ 
plication of it, another ufe has neverthelefs 
been made of it with good fuccefs, which is, 
the laying on the glittering matter in fuch 
figures as give greatly the appearance of filver 
embroidery, when the ground and colours of 
the paper are well adapted to that end. 

The matter by which the appearance of 
fpangle is made, is that kind of talc called ifin- 
glafs, which, being reduced to a grofs flaky 
powder, has a great refemblance to thin filver 
feales or powder. When it is nfed for a 
ground, it is* laid on by ftrewing over tho 
varnifli which forms the ground, before it; be- 

1 
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gin to dry; but it mud not be laid on in this 
cafe fo copiotifly as the flock requires to be, 
but fprinkled fjparingly, that the colour of the 
ground may fhew itfelf betwixt the fmall 
fpangles. When it is laid on in a figure for 
the reprefentation of embroidery, the figure 
mud be printed in varnifh, as for the flock, 
and the talc mud be drewed upon it, and 
treated in the fame manner as dock; but in 
this cafe it may be ufed more eopioufiy than 
m the other, and the whole of the ground of 
the figure covered. This fort of paper is not. 
much-in vogue at prefent, but it might be 
very advantageoufly applied to feme purpofes ; 
for the mod elegant and rich defign I ever 
faw in paper was executed in this way; the 
ground being yellow, with dowers of buff 
flock, and a fmall running figure of the fpangles 
mixt with them, which gave the paper fo 
much the appearance of a cut velvet em¬ 
broidered with diver, that the deception could 
fcarcely be didinguifhed at a fmall didance 
even by day-light. 

Smalt may alfo be laid on the paper in the 
fame manner as the dock or fpangles, and 
will have a very drong effe£t, by the bright 
glittering colour it makes. It is too gawdy 
for common furniture, but might be appli¬ 
cable, very advantageoufly, to theatrical or 
other purpofes, where great fhow is fre¬ 
quently wanted. 

INDE X, 



A. 

A LLUM, its ufe in ink, page z 

j~"%, Amethyst, compolition of glafs for 
the imitation of, 308 

Aqua fortis, compofition of, for thefoft var- 
• nifh, 146:—for the hardvarnifh, 148:—how 

applied for the corroding copper-plates, 157 
Arabic, gum, its ufe in ink, 2 
Architecture, how to engrave, 68 
Arsenic, as a fluxing ingredient in glafs, 244 

E. 

Beard, how to be engraved, 66 
Blue, Prujfian, recipe for, 444 
Body in glafs, what, 228:—what fubftances 

proper for, 228particular nature and pre¬ 
paration of the fubftances proper, 232 

Borax, as a fluxing ingredient in glafs, 243 
Brandy, of what ufe in inks, 6 
Broach, in tapejlry weaving, what, 442 
Burnishers for engra ving, 5 9: ~fo r fcraping 

mezzo tin to plates, 177 

C. 

Calking on the varnifto for etching, 102:— 
on wood for engraving, 217 

Calx of tin and lead for glazing earthen-ware 
. 380 

Cements in general, 32 .•—for alabafter,marble, 

and other Hones, 31 —for broken ghfs, 

China, &c. 28for rock-work, &c. 32 
China 

6 
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I N D E X. 

ChTna-wAre* or porcelain, general nature of* 
343compolitionsof,348how formed in¬ 
to veffels, &c. 356 how baked the firft time* 
357:—how glazed, 359:—how baked the fe- 
c o n d t i m e, 3 6 3:—h o w g i 11,3 6 9:—h o w p a i n t e d, 
370:—how to be made of common glafs, 372 

Chrysolite, compofition of glafs for the 
imitation of, '• 30G 

Chrystals, how to be coloured, 223 
Cloth, how to be engraved, 6 
Clouds, how to be engraved, 
Coats, in tapejlry weaving, what, 
Coat-staves in tapeflry weaving, what, 441 
Colorific matter in glaft, what, 228:—fufc- 

fiances proper for, 230:— particular nature 
of fubftances proper for, 290 

Columns, how reprefented in engraving, 68 
Comb in tapejlry weaving, what, 438 
Copper-plates for engraving, how to be 

chofen, 48 i— howcleanfed after printing,208; 
—how to be prepared, 49 

Cornelian, compofition of glafs for the 
imitation of, - , 314 

Corps perce, in engraving, what, 73 
Counter-proofs of copper-plates, what, 210 
Counter-proving defigns on the varnijhed 

plates in etching, what, 107 
Cradles for making the groundsfor mezzotinto 

plates, howformed, 176how to be ufed, 178 
Cushion for engraving, 59 

D. 
Degradation of objeffs in engraving, 135 
Diamond, compofition of glafs for the imita¬ 

tion of, 309 

Distances, 



I N D E X. 
Distances, how to be engraven, 237 
Dots in etching,how, and when, to be made, 133 
Doublets, 328 

E. 
Eagle marine, compofition of glafs and pafte 

for the imitation of, 304 
Emerald, how to be imitated in glafs, 307 
Engraving, general nature of, 43;--with the 

tool or graver, 54;—apparatus, or fet of in- 
ftruments for, 55;—particular manner of, 631 
general maxims of, 73;—in great, how per-* 
formed, 72how performed on the varniflh- 
ed ground in etching, 112 principles of, 
124;—manner of, for particular fubjedts, 138 

Etching, what, 43 :-~general nature of, 76:- 
manner of, forfubjedts in fmall, 141:-appa¬ 
ratus, or fet of inftruments for, 78 

R 
Flints, as an ingredient in glafs, 232 
Flock for paper hangings, how prepared, 459 
Flock paper, what, 445‘.~-how made, 457 
Florence varnish, 91 
Foils, general nature and preparation of, 

333 •—how coloured, 335 :—for the imita¬ 
tion of diamonds, 340 

Foliating looking-gtafs plates, how perform¬ 
ed, 428 

Fore-grounds, how to be engraven, 136 
Flute, in tapejlry leaving, what, 438 
Flux, in in forming glafs, what, 228:—fub- 

ftances proper for, 229 
Furnaces for preparing and working glafs iu 

large, 2 c 2-for coloured plafs, 2 42 ;«for burn* 
Vol. IL H h - ing 



I N D E X. 

ing -porcelain or China-ware the firft time* 
357: “the fecond time, 363 

G. 
Galls, their ufe in the compofition of ink, 3: 

—goodnefs of, how to be diminifhed, 6: 
—how belt treated for making ink/ 7 

Garnet, compofition of glafs or paife for the 
imitation of, 300 

Glass in general,* 223:—ingredients of, 227 : 
—particular nature of the materials pf, 232: 
—inftruments and'ufenfils employed for the 
compofition and preparation of, 250:—com¬ 
mixture of the ingredients for the feveral 
compofitions of, 275 kind of, called flint- 
glafs, 262 ;—kind ofr called German, 265 : 
—kind for looking-glajs plates, 269 :—for 
windows and other lights, 271 :—for phials, 
273white tranfparent kinds of, in general, 
275commixture of the ingredients for the 
feveral compofitions of, 275 :—manner of 
fufing the feveral compofitions of, 281 :— 
compofition of the kind of, called flint- 
glafs,-262 -.—compofition of the kind of, call¬ 
ed German or cryflal glafs, 265:—compofi¬ 
tion of the kinds of, proper for looking-glafs 
plates, 269:—compofition of the kinds ofv 
proper for phials, 273 -compofition and 
treatment of the kind of, proper for bottles, 
called the green glafs, 28^'.--coloured com¬ 
pofitions of white opake and tranfparent, 
301 general nature and kinds of, 287 :— 
fubftances proper for tinging, 290 :--compo- 
fitionfor the hard kind of, 292compofition 
for the foft kind of, 295compofitions of 

black, 
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INDEX. 
Mack, 310:—compofitions of blue, 302:—“ 

' compofitions of green, 307 .-—compofitions 
of red, 298 compofitions of purple, 308 ; 
r—compofitions of yellow, 304:-compofi¬ 
tions of opake and femi-i ra nfparent, 313:— 
manner of fufing and vitrifying the feve- 
ral compofitions of, 318:—howto be con¬ 
verted into porcelain, 372 

Cl a z i n g for earthen andjlone-ware, common 
kind of, 375 blacky 396 '.—blue, 390 :— 
brown, 395 :—gold.' coloured, 387 green, 
388:- •iron coloured, 395 :—lemon coloured^ 
38 5- red, 39y.~~tranjparent with lead^yfi: 
—violet blue, coloured, 323 ;—white, 378 :— 
yellow, 384:—for porcelain, 359 how laid 
^ * 362 

'Glue, common, 22:—compound, jlrong, 23:—> 
of ifinglafs, 22:—kind of, called Up glue, 25 ; 
—that will refill moijlure, 24 '.—parchment, 23 

Gravers, how made, 55how to be held 
and handled, 59general manner of ma¬ 
naging of, 61 

Grounds, in etching, what* 76;—composition 
and preparation of the hard kind of, 90:-- 
of the foft kind of, 83 how to be laid on 
the plate, 95:—how to be blackened, 97:— 
how taken off the plate, 167;—hqw to be 
dried, 98how to be whitened, 100:— 
ivory, for painting in miniature, Flow be(l 
prepared , 435:—fo xpaper hangings, com mon, 
449 varnijhed, 430for me%%otintos, 176 

G u m A R A BI c, itsufe in thc com pofi ti on of i nk, 2: 
-how heft treated in the compofition of ink, 7 

II h 2 Hair* 
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INDEX. 

Hair, howto be engraved, 

I. 
Jnk, general nature of, i writing, kinds of, 

21—blacky nature of, 3:—compofition of the 
common kind of, 6:—improved, 8 with- 
out galls or green vitriol, 9 powder for, 
1 o:—green, 14;—yellow, 14:—red, 12:—- 
from vermilion, j 3 :—perpetual of the anti- 
ents for letters on ftones, 18 :—portable> 11; 
printings what, 1 ;—compofition of, 15 
fecret, 18 

Isinglass, how ufed for fpangling paper- 
hangings, 461 

Instruments, for engraving, 55;—for etch¬ 
ing , 78 :--for printing copper-plates, 190— 
forfcraping mezzoiintosy 176 

Land ski ps, how to be engraved, 69 
Lapis lazuli, how to be imitated by a com¬ 

pofition of glafs, 313 7 
Lead, as an ingredient in glafs, 238 
Light red, or oker, 427 
Logwood, how ufed for ink, 4 
Looking-glass plates, compoftion of, 269: 

—general nature of the glafs for, 267:-how 
foliated or filvered, 428 

Loom for tapefry weaving, by the high warp, 
440 by the low warp, 437 

Lutes, 27 
M. j 

Masticot for glazing earthen andftone-ware, 

378 
Marbled paper, 413 

Metals, 



INDEX. 

Metals, effeEl of how to be produced in en¬ 
graving, 68 

Mixture for defending copper-platesfrom more 
corrofionthan is proper, according to LetBoflef 
151improved according to Cochin, 152 ; 
*—how to be applied, 153 

Moulds for papier macbe, 399 
Mountains, effect of how to be produced in 

engraving, 69 
N. 

Needles for etching, how made, 78:—round- 
pointed, how to be formed, 113how to be 
ufed, 113:—oval-pointed, how formed, 79: 
—how to be ufed, 118 :—whether beft to 
cut the plate or not, 122for tapejlry wea¬ 
ving, what, 43 8, 442 

Nitre, as an ingredient in glafs, 242 
O. 

Oil stones for engraving, 81 
Qker, light or red,' 427 

P. 
Paintings, how to be taken off old cloths 

and transferred to new, 417 
Paper, unwrought kind, proper for hangings, 

445:—how marbled, 413 :— how wrought 
whole into boxes, cups, &c. 402 

Paper-hangings, kinds of, 445:—colours 
proper for, 446vehicles for, 449:— 
common grounds for, 450 :—varnifhed 
grounds for, 452 :-manner of painting, 452: 
—how ornamented with flock, 457 with 

fpangles, 461 
t/;; Papier 

1 



INDEX. 

Papier mache, general nature of, 397:—• 

how gilt, 408:—how moulded, 399:—how 

painted, 406:—preparation of, 398 how 

varnifhed, 407 

Pastes, preparation of, 26 
Pearl-ashes, as an ingredient in the com- 

pofition of glafs, 239 

Plush, effept of how to be produced in en¬ 

graving, 68 

Points or dots, in etching, when, and how 

to be made, 133 

Pomegranate peel, how ufed in the com- 

pofition of ink* 5 

Porcelain. See China-ware. 

Printing with copper-plates, inftruments of, 

190:—manner of, 195:—with .'wooden- 
plates, 217;—in chictro obfcuro, 2 14:—with & 

variety of colours to imitate painting, 182 
Printing balls, how made, 19? 

Printing ink, compofition of, 15how ren¬ 

dered fit to print on gilding, 209 
Privet berries, how ufed in the compofitioi} 

of ink, 4 

Proofs of copper-plates, what, 2iq 

Prussian blue, recipe for, 444 

R. 
Reed, in weaving tapefry, what, 442 

Retracing on the varnifh, in etching, 102 

Rolling-press for printing copper-plates, 

\ 190 

Ruby, how to be imitated by compofitions of 

glafs, ■ 298 
S. 

Sand, as an ingredient in glafs, 232 

S ap— 



INDEX. . ' 
Sapphire, how imitated by glaft, 
Saw-dust, how to be formed into the light 

Japan-ware, 404 
Scrapers ior mezzotint os, what, 177 
Scraping in mezzotint0, what, 44general 

nature of, 172 inftruments for, 176:— 
particular manner of, 181 

Sculpture, ejfebl of how to be produced in 
engraving, 66 

Sealing-wax, general nature of, 34 :—hard 
black, 36 :—bard blue, 37 hard green, 37: 
—hard red) 35:—hard purple, 37:—hard 
yellow, 3 7 • —f0ft coloured, 38 \~fofturicolour~ 
ed, 38:—manner of forming into flicks, 
balls, &c. 39 —methods of perfuming, 41 

Silks, effect of, how to be produced in en¬ 
graving, 68 

Silvering lookingglafsplates, how performed, 
428 

Size, kinds of, and how prepared, 25 
Smalt, how ufed for decorating paper hang¬ 

ings, 462 
Spirit of wine, of what ufe in inks, 6 
Stifts, what, and how made, 81 
Stuchum of the antients, 18 
Sugar, how ufed in the compofitions of inks, 

: 4 . ' • ' ■ ’ ' * ' 5 

T. 
Talc, as an ingredient in glafs, 236 
Tapestry, how wove by the high warp, 

440 :—by the low warp, 436 
Topaz, how imitated by compofitions of 

glafs-, 305 
Turquoise 



INDEX. 
Turquoise Jlone, how to be imitated by a 

compofition of glafs, 316\ 

V. 
Varnish for etchings fee Ground:—for 

paper hangings, 452 for wooden pales, 434 
Velvets, cffeEt oj\ how to be produced in 

engraving, 68 
Vinegar, how ufed for ink, 5 
Vitrification, nature of, 225due degree 

of, how to be known in the preparation of 
glafs, 278 5—how to be promoted when too 
flow, 281 

W. 
Water, ejfeEt of, how to be produced in en- 

graving, 70 
Washed prints, how to be produced more 

valuable than by the common method, 211 
Wine, how ufed in the compofition of ink, 5 
Wood-ashes, as an ingredient in glafs, 245 

Y. / • 
Yellow-berry wajb> how preparedf for 

colouring paper hangings, 447 

FINIS. 










